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ARTICLE I. 

Comparative Analyses of the Urine of different Animals. By 

Mr. VAuauELiN*. 

FTT^HE only kinds of urine, that chemists have hitherto ana- Few kinds of 
Jl lysed in a satisfactory manner, are those of man, and some anai*y»^* 
of the larger herbivorous animals. Those of the carnivorous ed. 
animals and glires have not yet been examined by any person 
that 1 know of. 

If it b« acknowledged, however, that comparative anatomy Com^iiaratlva 
has contributed much to the advancement of physiology, it will co^aended* 
also be found, perhaps, that comparative chemistry may be of 
great advantage to that science. 

Already has the analysis of the urine of birds afforded re-°^ *"*’‘^** 
salts sufficiently interesting and unexpected, to induce chemists 
to pursue the inquiry in all animals that furnish this fluid, that 
we may not judge from analogy, which is frequently deceitful. 

It is with this view, that 1 have undertaken the analysis of the 
urine of the royal tiger, the lion, and the beaver j tl|e results 
Of which I here give, till I have time to pursue my inquiry ©n 
(his subject farther. 


• Ann. de Chim. vol. LXXXII, p. 197. 
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AtTSES or URIKE OP DIFPEELKT ANIMALS. 


Urine of the lion and the royal tiger. 


Points in 
which they 
diifcr fruiu 
that of 'tngn. 


No uiic acid; 


animal food 
therefore not 
its source. 

Want of phos* 


XJriue of tiw». - The urine of the lion, and that of the tiger, are perfoc!)/ 
bon and tigen^simyar jn every respect. They have likewise some analogy 
to that of man, but they differ from it essentially in some iiu* 
* portant points. 

Fint different'. —7’bey are alkaline at the very instant they 
are voided : on the contrary, those of a healthy man ate con¬ 
stantly acid. 

‘ It is to the presence of ammonia developed m these urines, 
that we must ascribe the strong an»l disagreeable smell they 
ditiusc immediately on issuing from the bladder of these ani¬ 
mals. 

Second diff'erence ,—They contain no uric acid, either free or 
combined with an alkali. At least the analysis of these urines 
four times repeated afforded me no sensible trace of it. 

I’he want of uric acid could not but the more attract my 
attention, as 1 had considered its formation to be owing chiefly 
to animal food. 

Third difference ,—The almost total absence of phosphate of 
phate of lime, lime. 

This might naturally be expected, as this salt is soluble in 
water only by the help of a superabundance of acid, and th« 
urine in question is alkaline. 

Yet this is se- appears, however, that the kidneys of these animals sepa- 

|iaratt»d in the rate a certain quantity of this salt from the blood, for I have 

idneys, found slight traces of it in the.se urines: while the ammonia 
but probably ^ 

precipitated is formed only in the bladder^ where probably it precipitates the 
y the amino* phosphate of lime ; and this is no doubt the reason why the 
urine of these animals is almost always turbid when voided. 
Hence, if calculi be ever found in the bladder of these ani- 
must be phos- tnalsj they can be formed only of phosphate of lime, since they 
phate of liine. no other insoluble substance. 

Fourth difference. —The urine of tlie lion and of the tigec 
contains but an infinitely small quantity of muriate of soda* 
while that of man commonly affords much. 

Jn these urines we ^ud a large quantity of urea, much .dis^ 
posed td crystalli4.e, and in general but lightly colouied j phos¬ 
phates of soda and ammonia ; sulphate of potash ; a mucous 
mattev* and a trace of irou. 


nta. 


Little muriate 
of soda. 


Much urea. 
Other sub¬ 
stances. 
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These are the points in which the urine of the lion and the 
royal tiger resembles those of man: but it differs from it, as 
W'e have seen, in a sufficient number of points, to coniiJor it 
as a distinct species. 

Jr is comliosed of 


1, Urea, Component 

2, Animal mucus, parw- 

3, Phosphate of soda, 

4 ^- — — ammonia, 

5, Muriate of ammonia, ' 

6, A Trace of phosphate of lime, 

7, Siilphateof potash in large quantity, 

8, An atom of muriate of soda. - 


Urine nf the leaver. 


A careful analysis of the urine raf the beaver, several times Urine of th* 

^ l^GSlVd* 

repeated, has taught me, that it has a great similitude with the 


urine of the common hcMbivorous animals. 

In fact, we find in it carbonate of lime held in solution by a it* contents, 
superabundance of carbonic acid j the benzoic and acetic acids j 
urea, muriate of soda, and sulphate of potash : but no uric 
acid, or phosphoric salt. 

It differs from them, however, in containing no muriate of pifierenoe 
ammonia, but a notable quantity of carbonate and acetate of 
magnesia, which are not found, at least in any great quantity, bivorous ani- 
In the urine of herbivorous animals. 


Thq folloyring is the mode in which I detected the carbonate 
of magnesia. 

After having concentrated a certain quantity of the urine by Jq 
fl gentle heat, I decanted the thickened liquor, and washed with which the car- 
distilled water the vessel, on the sides of which the carbonate 
of lime had settled. I then poured in some sulphuric acid, tected, 
diluted with water, which produced a frothy effervescence, on 
account of a mucous matter, which the carbonate of lime car-" 
ries with it. 

Perceiving that the sulphuric acid had acquired a bitter taste 
in this combination, I dried and calcined the*mixture, washed 
it with a little water, and by evaporation obtained a salt, that 
possessed all the properties of sulphate of xnagnesia, 
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Desirous of knowing by another experiment, whether tho 
urine of the beaver, like that of all othe“ herbivorous animals, 
contained any muriate of ammonia, I put into a portion of tho 
thickened liquor a bit of caustic potash; and as no smell of 
ammonia was perceived, even when heat was applied, I con- 
eluded, that it contained no muriate of ammonia. But a phe¬ 
nomenon presented itself, that occasioned me some surprise, 
and made me desirous of discovering its cause. The liquor 
coagulated into a gelatinous mass. Suspecting that this effect 
was produced by the precipitationxif some earfliy substance, I 
treated the whole of the thickened urine I had with caustic 
potash j filtered off the liquor to obtain the matter in question j 
and after it was washed and calcined, combined it with sul¬ 
phuric acid, diluted with water, and obtained sulphate of mag¬ 
nesia mixed with a little sulphate of lime. 

The acetate of Though 1 have said, that the urine of the beaver contains 
hap^rpro-^^^ of magnesia, yet I am not perfectly certain of it. It 

duct. is possible, that during the evaporation, though effected by a 

gentle heat, a certain quantity of acetic acid was formed ; and 
that this acted on the carbonate of magnesia, remaining in the 
liquor in consequence of its being more soluble than the car¬ 
bonate of lime. 

Colouring We commonly find by the colour, smell, and taste of the 
fbod'^found * urine, and particularly by its property of dying 

the urine! alumed stuffs, the kind of vegetable on which it has fed. 
Instance. In that in question I very evidently distinguished the colour¬ 

ing matter of willow bark, and its keeper afterward confirmed 
my observation. 

Properties of There are cases, therefore, in which certain vegetable sub- 
Ibvays^de-stances are capable of passing the digestive organs and the ctr- 
stroyed iu the culation, without losing the properties that distinguish them is 

.. I • A I If' • 

their natural state. 

. 1 found also in the urine of the beaver a quintity of iron, 
that at first astonished me: but on reflecting, that it had been 
saved in a tin vessel, and that it contained carbonic acid, I be¬ 
lieve the greater part of the metal must bp ascribed to this 
vessel. » 

The urine of the beaver, then, iscbmposedof 

1, Urea, 

2, Animal mucus. 


Presence of 
iron. 


Component 
parts of th« 


3, Ben- 
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3, Benzoate of potash, 

4 « Carbonate of lime and of magnesia, 

5, Acetate of magnesia (questionable), 

6 , Sulphate of potash, 

7, Muriate of potash and of soda, 

8 , Colouring vegetable matter, 

9 , A little iion. 


IJ. 

Some Account of Zz*.Ml Coi.zvnvi, an American Child, who 
possesses some very remarkable Powers of solving Questions in 
Arithmetic by Computation, without fVriting, or any visible 
Contrivance. 

[The present article is copied from a printed paper, which I- ob- 
tained from Messrs. Johnson and Co., booksellers, in St. Paul’s 
Church-yard. This boy has been publiclyexhibited.in America 
and in London^ and some time ago subscriptions were solicited 
for placing him to be educated under the inspection and care of 
several mathematical gentlemen : but I have been informed, 
that the plan was relinquished, from some reasons on the part 
of his father ; and he is again to be seen by the public. A 
subscription is now solicited for publishing a portrait of him 
on the following terms J 

Z ERAH COLBURN, a child just eight years of age, 

without any previous knowledge of the common ru’ei of powers of com. 
arithmetic, or even of the use end power of the Arabic numerals, ^yjj*°*^**^ * 
and without having given any particular attention to the subject, 
possesses (as if by intuition) the singular faculty of solving a 
great variety of arithmetical questions by the mere operation of 
the mind, and without the usual assistance of any visible symbol 
or contrivance. 

This print will be engraved from a drawing by Mr. Trumbull } 
and the size of it will be about 12 inches by 10. 

The price to subscribers will be One Guinea, to be paid at 
the time of subscribing: and the plates will be delivered accord¬ 
ing to the order of subscription. 

The following gentlemen (who are well acquainted with the 

extra- 
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llemarfcable 
powers of com 
p'U.irion ill a 
child. 


extraordinary abilities of this child) have kindly undertaken to 
"attend to the progress and execution of tlie w oik, and to see to 
the distribution of the plates, viz. Sir James Mackintosh j Dr. 
W. II. Wollaston, Sec. K. S. ; Wilham Vaujd an, Esq, ^ John 
B.jnnycaslle, Esq., Math. Prof,; Eiancts Wakefield, P’sq.; 
William Allen, Esq,, E. R. S’. F L S ; John Gniilcmard, Esq., 
F. II. S. F. Amei. S.; Samuel Paiker, Esq.; Francis Bailey, 
is,,. 

Subscriptions are received by either*of the above gentlemen, 
or "by ^b•'.srs. Johnson and Co., No. 72 , Si. Paul’s churchyard: 
and punted receipts will be given for the same, which must be 
produced and given up at the time the plate.sare delivered. 

Zerah Colburn is at present to be seen at the Exhibition 
Rooms, Spring Gardens, Many persons ot the first eitunence 
for their knowledge in mathematics, and well known for tlxeir 
philosophical inquiries, have made a point of visiting him : and 
they have all been struck with astonishment at his exiraordinary 
powers. It is correctly true, as slated of him, that—“ He will 
** not only determine, with thegreale.st facility and dispatch, the 
” exact number ol minutes or seconds in any given pc nod of time j 
but will also solve any other question of a similar kind. He 
" will tell the exact product arisitig from the multiplication of 
** any number, consisting of two, three, or four figures, by any 
other number consisting of the like number of figures. Or, 
** any number, consisting of six or seven., places of figures, 
*' being proposed, he will determine, with equal expedition and 
ease, all the factors of which it is composed. This singular 
** faculty consequently extends not only to the raising of poufers, 
** but also to the extraction of the square and cube roots of the 
number proposed j and likewise fo the means of determining 
** whether it be a prime number (or a number incapable of divi* 
** sion by any other number); for which case there does not 
** CjXtst, at present, any general rule amongst mathematicians.” 
All these, and a variety of other questions connected therewith^ 
are answered by this child with such promptness and accuracy 
(and in the rnidst of his juvenile pursuits) as toasipnisk evftyy 
person who has ^sited him. 

At a mfeting of his friends, whjeh was held for the purpose 
of concerting the best method of prompting the views of the 
^Ifher respecting his education, this child uodertook, and com* 

pletefy 
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pk'tely succeeded in, raising the number 8 pro^rmi^f/y up tojLemnrkMe 
the sixteenth power ; and in naming the last result, viz. power»ofcom» 
281,47^,976,710,650, he wasrightin every figure. He was then child, 
tried as toother numbers, consisting of one figure } all of which 
he raised (by actual multiplication and not by memory) as high 
as the tenth power ; with so much facility and dftpatcb, that the ' 
person appointed to take down the results was obliged to en¬ 
join him not to be so rapid. With respect tp numbers consist¬ 
ing of two figures, he would raise some of them to the 
seventh, and eighth power j but not always with equal facilitji**: 
for the lai;ger the products became, the more ditficult be found 
it to proceed. He was asked the square root of IO 6929 , and 
before the number could be written down, he immediately ^n- 
'swerod 327. He was then required to name (he ca^e roo/ of 
268 , 336 , 125 , and with ei^al facility and promptness he replied 
645, Various other questions of a similar nature, respecting 
the roots and powers of very high numbers, were proposed by 
several of the gentlemen present, to all of which he answered in 
a similar manner. One of the party requested him to name the 
factors which produced the number 24/483, which be imme»» 
diately did by mentioning the two itumbers 94 1 and 263 ; which 
indeed are the only two numbers that will produce it. Ano¬ 
ther of them proposed 171395 , and he named the following 
factors as the only ones that would produce it j viz. 5 x 3,4279, 

7 X 24485, 59 x 2905 , 83X2065, 35X4897, 295x581, and 
4i3 X 415. He was tiien asked to give the factors of 36083 5 
but he immediately replied that it had none ; which in fact was 
the case, as 36083 is a prime number*. Other numbers were 
indiscriminately proposed to him, and he always succeeded in 
giving the correct factors, exeept in the case of prime numbers, 
which he discovered almost as soon as proposed. One of the 
gentlemen asked him how many minutes there w'ere in forty- 
eight years ; and before the question could be written down, h« 
replied 25,228,800; and instantly added, that tbe number of 

*41 had been asserted and maintained by the Fl-encb ma,thematlciana, 
that 4,294,967,297-(i» + 1) was » prime number; but tbe cele- 

bmed^Suler detected tlmt errour by discovering, that it was equal to 
C;,'70(||i41 7^641. The same number was proposed to tliis child, who 
fouiti^ dot the factors by the mere operation of hU mind. 


seconds 
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R«mtr1ubla Ksondsm the same period was 1,513,728,000- Various qucfi* 

^uttioninT'' \ of them he 

child. answered with nearly equal facility and promptitude; so as to 

astonish every one present, and to excite a desire that so extra¬ 
ordinary a faculty should (if possible) be rendered more exten- 
live and useful. 

It was the wish of the gentlemen present to obtain a know¬ 
ledge of the method by which the child was enabled to answer, 
with so much facility and correctness, the questions thus put to 
him : but to all their inquiries upon this subject (an'd he was 
closely examined upon this point) he was unaUe to give 
them any information. He positively declared (and every 
ol^rvation that was made seemed to justify the assertion) that 
be did not know how the answers came into his mind. In the 
act of multiplying two numbers together, and in the raising of 
powers, it was evident (not only from the motion of his lips, 
but also from some singular facts which afterward occurred,) 
that some operation was going forw\'ird in his mind j yet that 
could not (from the readiness with which the answers vt'ere 
furnished) be at all allied to the usual mrjde of proceeding with 
such subjects ; and moreover, he is entirely ignorant of the 
common rules of arithmetic, and cannot perform, upon paper, 
a sintple sum in multiplication or division. But, in the extrac¬ 
tion of roots and in meniioning the factors of high numbers it 
does not appear that any operation can take place ; since be will 
give the answer immediately , or in a very few seconds, where it 
would require, according to the ordinary method of solution, a 
▼ery difficult and laborous calculation ; and moreover, the know- 
edge of a prime number cannot be obtained by any known rule. 

ItiDHy-naturally be expected, that these wonderful talents, 
which are so conspicuous at this early age, w’ill by a suitable 
education be considerably improved and extended-, and that some 
new/light will eventually be thrown upon those subjects,'for the 
elucidation of which bis mind appears to be peculiarly fprnpted 
by nature, since be enters into the world with all those powers 
tnd faculties, which are not even attainable by the mosten^ient 
at a more advanc^ period of Ife. Every mathematician must 
be aware of the important advantages, which have sometimea 
beeji derived from the most simple and trifling circomstatMoes t 
full eflect of which has pot always been evident at first 

piphff 
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sight. To mention one singular instance of this kind. The Remarkable 
very simple improvent^nt of expressing the powers and roots 
)ttf quantities by means of indices introduced a new and ^neral ju a child, 
arithmetic of exponents ; and this algorithm of powers led the 
way to the invention of logarithms, by means of which a’l 
arithmetical computations are so much facilitated and abridged. 

Perhaps this child possesses a knowledge of some more important 
properties connected with this subject; and although he is 
incapable at present of giving any satisfactory account of the' 
state of his mind, or of communicating to others the know¬ 
ledge which it is so evident he does possess, yet there is every 
reason to believe, that, when bis mind is more cultivated and his 
ideas more expanded, he will be able not only to divulge the 
mode by which he at present operates, but also point out some 
new sources of information on this interesting subject. 

The profits of the present print will be given to the father of 
this child, in order to enable him to provide a more s/HtabU 
education for his son : and it is hoped that the friends of science, 
and the public in general, will promote a plan, which promises 
to be attended with such advantages. 


III. 

farther Experiments and Observations on the Action of Poisons 
on the Animal System. By B. C. Brovie, Esq. F. R. S. 
Communicated to the Society for the improvement of Animal 
Chemistry, and by them to the Royal Society. 

{Concluded from p, 2(38.) 


* IV. Experiments with the Muriate of Barytes. 

Barytes pot> 

W HEN baiytes is taken into the stomach, or.applied to a sonous, but 

wound, it is capable of destroying life j but when in its *** 

nnoftinbined state its action is very slow. The muriate of ba¬ 
rytes, which is much more soluble than the pure earth, is (pro¬ 
bably on this account) a much more active poison. ^ 

pspfriment 5. Ten grains of muriate of Earytes rubbed very 


fast. 
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riat« of a»ci moistened with twodrojwof wafer, were applied to 

tei ajn.I e ! to wounds in the ihich and side of a rabbit. lu four luiitufcs 
» wound laa, ... . ..n ^ i 

Fabb’t. he was evidently under the influence of the poison, in aslioil 

time he became giddy : then his hind legs were paralysed 
aud he gradually fell into a state of insensibility, with dilated 
pupils, and lay in general motionless, but with occasional con¬ 
vulsions. The pulse beat 150 in a roinutt, but feeble } and it 
occasionally intermitted. lie was apparently dead in twenty 
minutes from the application of the poison ; but on opening 
ihc chest, the heart was found still acting, and nearly three 
minutes elapsed before its action bad entirely ceased. 
f.xp. c. Solu- Ejcperiment 6, An ounce and a lialf of saturated solution 

lion of * man- ni^uriate of barytes were injected into the stomacii of a full 

a'c of barytes , ' . r 

injected into grown cat, by means of an elastic gum tube, in a tew nnnutea 

site stomach of it operated as an emetic. The animal bcc.vme giddy, after¬ 
ward insensible, and lay with dilated pupils, in general mo- 
tionle^i, but with occasional convulsions. At the end of sixty- 
five minutes, from the beginning of tlie expei hiient, ho was 
apparently dead ; but the heart was stii! felt through the ribs 
.acting one hundred times in a minute. A tube was introduced 
into the trachea, and the lungs were inflated about lliirty-six 
times in a minute ; but the pulse sunk notwithstanding, and 
at the end of seven minutes the circulation h.iJ entirely ceasctl. 

?f appears to From these exj>eiimenls 1 was led to aonclude, that the 
she bl'ahff ^^'^principal action of the muriate of barytes is on the biain j 
hut in the first the pulse was feeble and intermitting ; ia the 
second, although the artificial respiration was made with the' 
greatest care, the circulation could not be maintained more 
but in some than a fe^? minutes. These circumstances led me to suspect, 
although this poison operates principally on the brain, it 
operates, in some degree, on the heart also. Farther experi¬ 
ments con tirroeiji this suspicion^ In some of them the pulse 
soon became so feeble, that it could be scarcely felt ; and 
its ‘intermissions were more frequent; but in all cases the 
heart continued to act after respiration had ceased j and the 
ectsationof the fanctions of the bmin was therefore always 
the immediate cause of death. When 1 employedariiflciaj 
respiration, after death bad apparently taken place, 1 seldem 
was able io prolong the heart's action Jbeyond » few minutes. 
Jn one case only it was maintained for three quarters of an 

hotur, 
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Lour. I never by these means succeeded ill restoring the ani¬ 
mal to life, although the experiments weie made with the 
greatest carg, and in a warm temperature. In some instaoces, 
after the artificial respiration Imd been kept up for some 
time, tlierc were signs of the functions o^the brain being in 
some degree restored j but the pulse notwithst.'indipg conti¬ 
nued to diminish in strength and frequency, and ultimately 
ceased. , I shall detail one of these experimcnl.s, a.s it serves to 
illustrate the double action of this poison on the nervous and 
vascular systems. 

Eaperiment y . Some muiiate of barytes was applied to a Action 

wound in the side of a rabbit. The usual symptoms took 
place, and at the end of an hour the animal was apparently the nervous 
dead j but the hcait still continued to contract. He was placed svstemTllus- 
in a temperature of 80", ami a tube being introduced into the trated. 
nostril, the lungs were aitilicially inflated about'ihirt 3 ''six times 
in a minute. 

When the artificial respiration had becn maintained for four 
minutes, he appeared to be recovering ; he breailied voluntarily 
one hundred limes in a minute, and showed signs of sensibi¬ 
lity. The artificial rc.spiration was discontinued. T he volun¬ 
tary re.spiration continued about nine minutes, w’hen it had ' 

ceased, and the animal w'.as again apparently dead ; but (he 
pulse continued strong and frequent. The lungs w'ere again 
artificially inflated. At the end of four minutes the animal 
once more brcallu-d voluntarily one hundred times in a minute, 
and repeatedly moved his limbs and eyelids. The pulse be¬ 
came slower and more feeble. 

In a few minutes the voluntary respiration again ceased, and 
the artificial respiration was resumed. The pulse had fallen 
to one hundred, and was feeble. The animal again breathed 
voluntarily j but he ceased to do so at the end of five minutes. .' 

The lungs wwe inflated as before j but he did not give any 
sign of life, nor was the pulse fflt afterward. On opening the 
thorax, his heart was found to have entirely ceased acting. 

A probe having been introduced into the spinal marrow, it 
was found, that by means of the Voltaic battery powerful con¬ 
tractions might be excited, not only of the voluntary muscles, 

but also of the heart and intestines i fromTwhich itmaybcr-i. 

, - , , , . _ , lake arsenic, 

interred, that the muriate of barytes, like arsenic, aflects the it rendera the 

circu- 
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heart in^ensi-’ 
kic t(i t]ic sti¬ 
mulus of the 
blood. 

It alTects the 
atouiach, hut . 
Jess than asse* 
aic. 


circulation by rendering the heart insensible to the stimulus of 
the blood, and not by destroytyg altogf-ther the power of roui- 
cular contraction. • 

The muriate of barytes affects tiie stomach, but in a leas 
degree than arseni«. It operates as an emetic in animals that 
are caphble of vomitingj but sooner when taken internally, 
than when applied to a wound. In general, but not constantly, 
there are marks of inflammation of the inner membrane of 
the stomach, but not of the intestine. In many instances there 
is a thin layer of dark coloured coagulum of blood lining the 
whole inner surhice of the stomach, and adhering very closely 
to it, so as to have a good deal of the appearance of a slough ; 
and this is independent of vomiting, as, where I met with it, 
it occurred in rabbits. 

The same circumst.-mces, from which it may be inferred, 
that arsenic does not produce its deleterious effects until it has 
passed into the circulation, leads to the same conclusion with 
regard to the muriate of barytes. 


y. On the Effects of the Emetic Tartar. 

Emetic tartar The effects of the emetic tartar so much resemble those of 
arsenic and of muriate of barytes in essential circumstances, 
that it would be needless to enter into a detail of the individual 
experiments made with this poison. 

Applied to a When applied to a wound in animals, which are capable of 
wound. vomiting, it usually, but not constantly, operates very speedily 
as an emetic 5 otherwise I have found no material difference in 
the symptoms produced in the different species of animals, 
which I have been in the habit of employing as the subjects 
of experiment.' The symptoms are paralysis, drowsiness, and 
at last complete insensibility; the pulse becomes feeble j the 
heart contihues to act after apparent death ; its actiop may be 
maintained by means of artificial respiration, but never for a 
longer period than a few minutes : so that it appears, that this 
poison ^ts on the heart as well as on the brain ; but that its 
principal action is on the latter. Both the voluntary and in* 
voluntary musej^es may be made to contract after death, by 
means of Voltaic electricity. The stomach sometimes bears 
the matftt of inflammation ; but at other times it has its natU' 
jTi^ppearance. 1 have never seen any appearance of inflism- 

matioQ 
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cnation of the intestines. The length of time which elapses 
from the application of jhe poison to the death of the animal 
varies. In some instances it is not more than three quartet;^ 
of an hour; but in others it is two or three hours, or even 
longer. 

When a solution of emetic tartar was injected into the slo* Acts in the 
mach of a rabbit, the same svmptoms took place as when it 
was applied to a wound. 


VI. On the Effects of the ^orrosive Subfimate. 

When this pois'^^Ji is taken internally in very small and re- Effects of mu* 
peated doses, it is absorbed jnto the circulation, and produces riate of mer- 
on the system those peculiar effects, which are produced by 
other preparations of mercury. If it passes into the circulation 
in larger quantity, it excites inflammation of some part of the 
alimentary canal, the terraiu.ilion of which may vary accord¬ 
ingly as it exists in a greater or less degree. When taken in 
a larger quantity still, it occasions death in a very short space 
^of time. I had found, that, if applied to a wounded surface, it 
produced a slough of the part to which it was applied, without 
occasioning any affection of the general system. This led me They depend 
to conclude, that the effects of it, taken internally, and in a on ks local ’ 
large quantity, depended on its local action on the stomach, 
and were not connected with the absorption of it into the cir¬ 
culation. The following experiments, appear to iionfirm this 


opinion. 

Experiment 8. Six grains of corrosive subl’mate, dissolved Exp. 8. Ad- 
in six drams of distilled water, were injected into the stomach *"'n'®tcred iu- 
of a rabbit, by means of an elastic gum tube. No immediate rabbit, 
symptoms followed the injection j the animal made no ex¬ 
pression of pain ; but in three minutes he became insensible j 
was convplsed} and in four minutes and a half from the time 
of the injection beings made, be died. Tremulous contrac¬ 
tions of the voluntary muscles continued for some time 
afterward. On opening the thorax, the heart was found to 
have entirely ceased acting, and the blood in the cavities of 
the left side was of a scarlet colour. The stomach was much 
distended. The pyloric and cardiac portions were separated 
from each other by a strong muscular contraction. The con¬ 
tents of the former were firm and solid, and in every respect 

resembled 



14 


ACTION Of FOISOKS ON TtlE ANIMAL STSTENf. 


resembled the usual contents of the stomach j while those of 
the cardiac portion consisted of the food of the animal much 
diluted by fluid ; so that the solution, which had been injected, 
appeared to be confined to the cardiac portion of the stomach, 

• and to be prevented entering the pyloric portion by the muscu¬ 
lar contraction in the centre. 

In the pyloric portion of the stomach the mucous membrane 
had jts natural appearance j but in the cardiac portion it was 
of a dark gray colour, was readily torn and peeled off; and 
in some parts its texture wtlS completely destroyed, so that it 
appeared like a pulp, on removing which the muscular and 
pel itoneal coats were exposed. * 

Experiment The repetition of the experiment was attended with similar 
repeated. results. The alteration of the texture of the internal mem¬ 


brane appeats to have been occasioned by its being chemically 

Similar efTccts actcd on by the xorrosive sublimate injected into it. When 

inachVf a" injection is made into the stomach of a dead rabbit, pre- 

dcad rabbit, cisely the same elTects are produced, except that, as the middle 

contraction is heie wanting, the appearances are not confined icf* 

the same degree to tlie cardiac portion. 

Exp. 0. Mu- Experiment g. A scruple of corrosive sublimate, dissolved 

riate of mer- of distilled water, w'as injected into the stomach 

cury given to . 

a cat. of a full grown cat. For the first five minutes no symptoms 

were produced. After this, the poison operated twice as an 
emetic. Tfie animal appeared restless, and made expression 
of pain in the abdomen. He gradually became insensible, and 
lay on one side motionless, with the pupils of the eyes dilated. 
The respiration was laborious, and the pulse could not be felt. 
Twenty-five minutes after the poison was injected, there was 
a convulsive action of the voluntary muscles, and death ensued. 
On opening the thorax immediately afterward, the heart was 
seen still contracting, but very feebly. 

Apprarances .The itomach was found, perfectly empty and contracted. 

The mucous membrane was every where of a dark gray 
colour. It had lost its natural texture, and was readily torn 
and separated from the muscular coat. The internal mem? 
brane of the duftdenum bad a similar appearance, but in a less 
degree, for nearly <three inches from the pylorus. In the situa- 
tiort of the pylorus the effecU of the poison were less apparent 
(ban in any otlier part. 


. Tlie 
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The particular state of the internal membrane of the st<> 
much, in this experiment as well as in the last, appears to have 
been occasioned by the chemical action of the poison Qp it. 

When I injected a solution of corrosive sublimate into the EtFects on tli* 
stomach of a dead cat, and retained it there for a few minutes, gja*. 

a similar alteration of the tciXture of the internal menibrane lar. 
took place } but it assumed a lighter gray colour. The differ¬ 
ence of colour may be explained by the vessels in the one case 
being empty, and in the other case being djl^tended with blood 
at the time of the injection being made., 

The destruotion of the substance of the internal membrane The muriat« 
of the stomach precludes the idea of the poison having been 
absorbed into the circulation. We must conclude, that death mach ; 

Was the consequence of the chemical action the poison on 
the stomach. This organ, however, is not directly necessarjr 
to life, since iis functions, under certain circumstances, atp 
suspended for hours, or even for days, without death being 
produced. Although the stomach was the part primarily af-but prodwcci 

fected, the immediate cause of death must be looked for in by 

rcctly Uisiruy- 

Ihc cessation of the functions of one or more of tliose organs, hig the tunc- 
the constant action of whicli is necessary to life. From the scar- 

heart uiia 

let colour of the blood in the left side of the heart, in the expe- brain, 
riment on the rabbit, we may conclude, that the futictioas of 
the lungs were not affected ; but the affection of the heart .ar.vl 
brain is proved by the convulsions, the insensibilit}',' the affec¬ 
tion of the pulse in both experiments, and the sudden cessation 
of the heart’s action ia the'first; and we may therefore be 
justified in concluding, that the immediate cause of death was 
in both of these organs. As the effects protlnced appear to 
have been independent of absorption, we may presume, that 
the heart, as well as the brain, was acted, on through the me¬ 
dium of the nerves. 

That a sudden and violent injury of the stomach should be 
capable of thus speedily proving fatal, is not surprising, wheu 
w’e consider the powerful sympathy between it and the organs 
OQ which life more immediately depends, and the existence 
of which many circumstances in di.sease daily demonstrate 
to us. • 

VII. The facts which have been stated appear to lead to the General i»ft- 

folJowing 
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Mineral and 
vegetable poi¬ 
sons com¬ 
pared. 
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gelation on 
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temperate re¬ 
gions. 


following conclusions respecting the action of the mineral pox* 
sons, which were employed in the foregoing experiments. 

1. Arsenic, the emetic tartar, and th'e muriate of barytes, do 
not produce their deleterious effects until they have passed into 
the circulation. 

2. All of these poisons occasion disorder of the functions of 
the heart, brain, and alimentary canal } but they do not all 
affect these organs in the same relative degree. 

3. Arsenic operates on the alimentary canal in a greater 
degree than either the emetic tartar, or the muriate of barytes. 
The heart is affected more by arsenic than by the emetic tar¬ 
tar, and more by this last, than by the muriate of barytes. 

4. The corrosive sublimate, when taken internally in largo-* 
quantity, occasions death by acting chemically on the mucous 
membrane of the stomach, so as to destroy its texture ; the 
^rgans more immediately necessary to life being affected in con¬ 
sequence of their sympathy with the stomach. 

■ In making the comparison between them, wo observe, that 
the effects of luineial, are less simple than those of the gene¬ 
rality of vegetable poisons ; and when once an animal is 
affected by the former, tliere is much less chance of his- 
recovery, than when he u affected by the latter. 


IV. 

IV. Oil the Vegetation of high Mountains^ translated from a 
Paper of Mr. Ramono's inthe Annales du Museum, V. 4, 
p. .S95. Bjj Richard Anthony Salisbury, P. R, S, 
&c*. 

A N observing gardener, on ascending the high mountains of 
our temperate region, is immediately struck with the vi¬ 
gour and luxurious appearance of their vegetation. The plants he 
has sect! in the adjacent plains are changed in size, aspect, and 
form, so that he hardly recognises the most common. Their 
stems are elevated, their flowers larger, even the leaves of the 
trees have acquired a size, which makes him doubt the identity 

* Hort. Traot. vol. I, appendix, p. 15, 

of the 
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bf the species. The yt^ockis ive tiK>re impenetrabJe, the torf of 
the do#m closer, and a grew more JiveJy, fresh, and bdDlant, 
colours every thing, from ihes depths of the valley, up to those 
heights, where the eye can discern nothing but naked rocks aud 
eternal snows^. . , 

Thus, endowed wjth a vigoofelsbwhefe unknown, vegetables 
there hasten with increased energy through the various penods ® 
of their existence. Tifix , which to thelo moves slowly in the 
plains, in the mountains flies. There, '’ver^ thing is dyne rapid¬ 
ly f meteors dart after each other, and the air is in perpetual 
agitation. From all these hontrolling causes, acting together ' 
in fufi force, genninatfon, florescence, aqp fructification take 
-place almost simultaneously. Sometimes, with a wlnd blow^g ^ 
from the sUhth, with a heavy shower, or with a scorching sw, 
the face of the meadows, downs, and forests, in a moment 
changes, and the whole of a particblar species seems to wanisli^i 
. in fact, there, every fine day is a spring to some particular as¬ 
semblage of vegetables, or to some of the inaccessible heigms 
in which they grow. a- 

To this picture, another succeeds. If we examine the moun- T^sir localities 
tains and vallies, every place has its peculiar soil, every differ- *****' * 

ent elevation its peculiar climate, and each of them its charac¬ 
teristic vegetables. In the plains, these vegetable assemblages 
occupy vast spaces, the limits of which are too extensive, and 
indeterminate, to be easily perceived. On the contrary, in the 
mounta^is, they are confined to narrow^ limits, whith the 
eye often takes In at one view. In a gentle rising extended . 
bett^een two #ales, in a pile of rocks, or in a cliff, which the 
traveller ascends in a few mqjpents, he finds "the perpetual 
barrier! of those productions, which nature has been pleased to 
separate. 

Among the various causes of these separations, one seems to jjj* 

• first part of this sentence rather applies to purely mountainous 
plants, each as «$ter (iliutfus, riolu ^mdifioruy xquiteffin 
than to aU vegetables indiscriminately; the latter part I should ^plain 
by saying, 'that the foliage of the trees was rather diminished in the dry 
plains at the base of the than enlarged by mere elevation, but, 

sloog With elevatton, ta a certain extent, perpetual^'moisture and food 
,«re washed down tothei^roots; and such a situation in France, is pro 
babty the aboriginal one of (he (Tees in question. Sec, 

Vo*. XXXIV.—No. 156. C reign 
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reign predtjpiinant over all olijcrs ; this is, elevation above the 
level of the sea. In every iniheight, the temperature 

falls about half a degree of bur thermometers. After that de¬ 
gree of cold, which generally puts a stop to all vegetation, an 
bternal frost prevails on thf.suramit of these Alps, as at the 
lOOvards poles, and every 100 metres cflf, vertical elevation, correspemds 
vateiu to^a de-to one degree of the distance at which the mountain is 
gree of lati- placed from the pole. 

By this scale, the various phenomena of different cllmatOs in 
thTdisu-iba-° globe may be easily understood: „circumstance8 may differ, 

tion of vege-but the general tesuhs will be nearly the same. - While4he in- 
tibles, crease of cold is aec(!i(mpanied by a diminution of the column of 

ahf^, it is also affected by the obliquity of the rays t>f^he sun, and 
the distribution of n^gctables, in all alpine countries, depends 
principally on th^’*c two causes. 

Tree#. Thus, in the Su'iiV Alps^ and Pyrenees, trees cease to grow at 

about 2'tOO or 2500 metres of actual elevation, as they do about 
the JOfh degree of north latitude j and that circle these gigantic 
vegetables occupy, is divided into several less bounds, which 
have each their peculiar characteristics, 'At the foot of the 
mountain we find the oolt; in the middle region the leech: above 
these tlic.^r and yew succeed, whici: soon g(vc place to the pine 
(Pinus sylve.Ufis I..), Along with this last mentioned tree, in the 
Swiss A'-ps iIjC larch and ce'nhro (Pinus cemlra L.) also grow wild, 
which are unknown in the Pyrenees. The cedar of Lei anus would 
probably thrive as wcdl on these mountains, as on tliosG,of Asia, 
had it been fued there ■, but such is still the mv ^ lcrv of the ori¬ 
ginal dissemintilion of vegetrbies, that NatureWems by turns, 
indifferent to the similitude ot places, or to the distance between 

* ^ ft* 

them ; sometimes bringing together in the same climate, plants 
of the most distant countnes; and sometimes denying this con¬ 
formity of vegetables to regions exactly alike, both in soil ^and 
tempcraiuve. 

IWiododcn- trees, the rhododendron ferrugineum L. a little 

dron. shrub peculiar to the mountains of Europe solely, is very abun¬ 

dant, It never descends into the plains, and can hardly be cul¬ 
tivated in a garden, deii^uding its nativg air, soil, water,’ilay 
snows, and even there only occupies particular spots. 
is more bcautilol when in fiovver, but nothing is more Uptfi^- 
table. In the it firstappears at exactly fSCW metres 

of 
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of elevation, sfoppbg as precisely at 2(500 melros, and vi^itbm 
these limits, is so abundant and vigorous^ ihat it ^ould be as 
difficult to extirpate it there, ai it is t6 cultivate it elsewhere’*. 

Thtjmip&r traverses far beyond tbisf circle, up to the elevation tfuniper. 
of 2900 metres, but this shrub, as?t ascends, giadually lose# the ' 
habit and appearance, which distinguish it in our plains: there, it 
resembles the juniper of Sweden and X'Ctpland, y'ith a low 
spreading stem, pr<«8traie on the ground, seeking an asylum, as it 
were, by instinct on those sides of the rocks exposed to the spulh 
or west, against which it spreads out its branches into an CSipalier, 
with a regularity which art can seldom attaint- 

In a more elevated region, w’e find the rigour of the climate Annuals 
will not permit the existence of any shrub whatever, which the foand 

first snows do not entirely cover. Still higher, even this shelter height, 
is insufficient, and nothing but a few herbs, with perennial 
roots actually under the eaith, subsist. Nature has almost cn-^^, 
tirely banished from such places annual plants j where the whole 
summer is reduced to a few days, nay, sometimes a few hours j 
where often a storm of wind, or dripping fog, will de.stroy the 
flowers which have scarcely blossomed, and, bringing back 
winter, terminate the year. 

On the contrary, hardly any elevation seems to stop the pro- Hardy per«n- 
gress of some perennials, which, on the approach of severe cold, 
shelter themselves under the double protection of the earth and 
snow, fornojng their buds underground, and springing up the first 
fine day of the succeeding year. Their duration exhausts the 
chances of all 5 and seasons, till, sooner or later, they also 
ripen seed, by which they are multiplied. 

Thus the vegetable zone of our alps has in fact no other limits, plants at the 
than those of the earth or soil ctjvering them. The Pkdu Midi, height of S27i 
which I hate ascended 2(5 times, is 3000 metres above the level 
of the^ea, but 1 never once found the thermometer there rise 
to the temperate point. Yet, on a nearly bare rock, I have thpre 
gathered as many as 48 species of vegetables, excluding cryp^o-^ 
gamous plants: of these, one only, which perhaps I, may never 

t** N«t shrub i» more plentiful, or easily cultivated in the gardens abottt 
I.QNden, if .(danted in light sandy peat under a rock, or florth'West wall, 
and watered plentifully in dry weather,—-ifec. ^ 

Two distiooc species are probably here confounded, jufopision in 
which i was confirmed by the late Mr. Dryander.— 

C 2 find 
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at 3552 yardi, find again, was annual. At Nimville, a place 250 metres higher 
than the PidMu Miditwhere the thermometer in summer never 
rises to more than 8 degrees, I have, in five journies, collected 
at 3825 yards., 1 2^ dijfTereat perennials. On the top of Mont Pn dv, at an eleva¬ 
tion of 3500 metres, evetj in the bosom of pernKincnl snovfs, 
but on rocks the sloping situation of wliich had cleared them 
of snow, I ha\e seen six. different plants .cry vigorous. Heie, 
in one of the hottest clays ot asumnier remarkable for its heat, 
the thermometer only ro.seto.5'5^ above the point of congelation, 
and it undoubtedly falls in winter to 25 or 30: nor is it certain, 
that those 6 plants, found in a sea in which melted more snow 
than usual, arc<regularly uncovered everv yeai. Besides, 1 have 
seen some of them on the borders of .he perpetual snow, with 
only half of their stems exposed and vegetating, the other half 
but led in it% and it if probable, that niany of them do not se4 
the light ten tim'-'-in a cc^'ory. running through il)e wlioie 
course of their vegetation ii. a few snort weeks, and doomed 
afterwards to sleep through a winter of many years. 

These plants I’lauts subjected to so singular a me de of exisl'^nc are not 
mo«mtatn° or species which grow in the pi; -s of om .cmnerate -e- 

the vicinity of gions: they belong exclusively tosu ^ as grow on summits of 
the poles. mountains, or near the poles. Noru'ny, Lapland, and ^reentafid} 
furnish plants analogous to those of the Swiss Al^ • and Pyrenees ) 
but few, or possibly none of them, are see^in Siberia, Kams- 
cfiatka, or even in the polar regions of America. One wouldT 
hardly have supposed so great a diversity of vegetable produc¬ 
tions io countries so much alike and near each||||||h®''' op th« 
other band, so great a conformity as exists among the plants 
of these countries, and the plants of some alpine regions distant 
from them 40 degrees. ^ , 

‘PJtats not die- actual observation, that the., dissemi* 

geminated in nation of vegetables is not always regulated iu parallel 4iMences 
i^wl**^**' from the equator j that if a certain number of plantJi, confio;^' 
by l^eir constitution to a peculiar climate, are to be found t# a 
(Certain distance under the same latitudes, many others, on tlia 


* A dmllir case (Spurred in a viiA at Chapel AUerton, planted Itt the 
open air, at sotne'dittanre from the stove; a branch of whicli, howevSr, 
b^g introduced intotlie stovf early in ^amcoey, was loaded with clusters 
#f grapes, bRope any of the buds espoied'to the open air, shot oiu.— 


cose. 
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contrary, have been scattered over different countries in the di¬ 
rection of their meridiai^s. Towards the south, America^ j^imt 
and Asia ; towards the north, Europe^ Asia, and itfmerka, are 
far from producing the same vegetables under the rame paral- 
; while many plants, grow'ing wild in each of these grapd, 
divisions of the globe, brave every obstacle opposed to them by 
a diversity of climate, and propagate themselves in a geogjra- 
phiral direction quite contrary to that which a similar climate 
would coiihue them to. 

Thus; foi cxaiTjph’, many of the curious plants of Sardinia, Prqgreu of 
Sicily, and Italy, mount up the Su'iis Alps, and then descend 
again into the lower parts of Ger/n«rt^, witliout being allured 
by our fine climate to France, Thus, likewise, the Pyrenees 
receive from Spain a great numbei of the plants of Barbary, 
scattering them over the western provinces oi France. The 
me’cndera, Wfich grows in the north i 's found in 


A;ida'!..-iia, Castile, Arrapon ; when crossing the Pyrenees it de¬ 
scends as far as the Landes de Banrdeaux. The narcissus hd- 
lurodiuni*, and hyaiinlhu.'^ serotinus, grow wild in the same 
places, and follow the same route. The (mihericum hicolorum 
of Alltels, traverses the same chain of mountains, and arrives 
in Afijou. The scilla umtellata and crocus nudifionts,' have 
migrated from the Pyrenees even into England, Yet not one 
of the above mentioned vegetables have been disseminated late¬ 
rally, to meet tho^' southern ones which have crossed the Sutiss 
Alps. 

But it is in the great v alleys of the Pyrenees, extending from This most 
north to souti^ thal. tliese vegetable galaxies become most 
striking and singular. 'Jlie dianthu.s superbus runs through the Pyrenees, 
whole valley of Campan and (rai?a7'«i<?,without ever entering any 


* Here the celebrated author confounds three very distinct species, spec it's 

The plant of \.h.e Pyrenees is the h. BHUwadtum "L, ■vnth erect leaves, cuofODftded fay 
very hardy, and brought forced to Coveni-jrunlm in abundance every the author, 
spring. The plant of Barlmrif and Anduhtsiu, which 1 received^'from 
the late professor Broussonet, is more dwarfish, wit*, leaves spreading 
flat on the ground, and so tender, that it will only li# here through 
winter, in very warm sandy soils, close' to a wall. .pThe plant of 
grows also near Opiii'fo, and differs from b»tli the others, in 
having a six-lobed plaited crown, with very narrow^avei; it i^ pot 
ypry tender, but requires a dry sandy soil. See, ^ 
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of the side ones. The verla$cum Mycmif that beautiful and 
scarce plant, which does not belong either to the genus in 
which LiNiilfcrs has placed it^r,'or j)erhaps.to any natural order 
yet defined, and which has so exotic an appearance, that it 
distinguishes itself like the kingfisher , among our indigenes 
birck, invariably keeps to the same direction. Nothing Is more 
abundant in all the great valleys of the Pyrenees, in every so.l 
and exposition : yet the very same soil and exposition never 
attract it to any of the collateral ones. I could cite a multi¬ 
tude of similar examples, but it is sufficient at present, to men¬ 
tion one more, the box tree. This shrub, so very robust, is 
allected by elevation like the most delicate ones. At the base 
of. the Pyrenees, both on the I'rcJick and Spanish side, it covers 
every hill : thence it enters the great valleys, running from 
the north-east towards the south, but never quits them j in 
vain do the numerous branches of these valleys (iffer it an asy- 
Inm ; passing their openings, it keeps to its first direction, 
stopping on the cre^tof tlie chain at about 2(XX) metres above 
the level of the sea, and appearing again on the othgr side at a 
similar elevation, and .in a similar direction, from which it never 
deviates. 

Thus it is, that in high .mountainous counttic^i we discover 
the strongest traces of the original design of nature j there, 
each order of vegetables is confined within narrower bounds ; 
there, local influence more powerfully resists every other. Ne¬ 
vertheless, the lapse of ages, and especially the presence of 
man, has here introduced many modifications; for, in tra¬ 
versing the immense deserts of these high rrifcntains, among 
the rare plants which form their herbage, somi? few of the 
commonest here and there occur. If the verdure take* a 
deeper tint than usual, contrasted with the gayer colour of the 
alpine turf, the tuins of a hut, or a rock blackened by smoke, 
eitplain the mystery. Around these asylums of man, we find 
naturalized the common mallow, nettle, chickweed, common 
dxtek . A shepherd had possibly sojourned here some weeks, 
and, hither, in driving his flocks here, had also attracted with¬ 
out knowing it, *the birds, the issects, the seeds of the plants 
of his lowland iiot. He may possibly never return, bat these 
V^dilpots hj|ve received in an instant the iqdeltble impression 

of 
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of his footsteps 3 so much weight has a being of his impor¬ 
tance in the scale of nature. 

In other places, by ticHtructiOB he has signali*#his presence. Woods de- 
Before be approached the mountains, the immense forests 
which covered their bases have lallen under his axe, for wqoda 
are not the abodes of man ; he avoids the circuitous paths of 
so vast a labyrinth, suspecting daiiger under their shades ; he 
.there mourns the absent sun, an object which every day reno¬ 
vates bis delight ; and therefore i« is seldom that he penetrates 
a forest, without fire and .sword in hand. 


Accordingly the seeds of woodland plants become dormant and with them 
iji a soil now dried by the snn and wind, and no longer suitable 
to their germinaung. Other vegetables take their places, the 
climate itself changing ; for the temperature rises, the rains 
are less frequent, but more copious, the winds more incon¬ 
stant and impetuous, deep gullies are formed in the sides of the 
acclivities by toirents, and rocks are deprived of the earth 
which covered them, and, at the same time, of the plants 
which ornamented them, by falls of immense leads of melting 
snow j thus the face of the globe, where man inhabits, is 
more changed in one century, than in twenty where he is 
absent. 


After all, in Alpine countries, the different soils, and their The horticul. 

productions, retain most of their aboriginal character : there, v'isiral'p^'e*^ 

the primitive distribution of vegetables has been least disturbed j countries as 

their localities can be easily traced, the influence of the air is 

. oiogist. 

most perceptible; there, the contiguity of objects exhibiting 
more forcibljlitheir similitudes and dissimilitudes, the eye of the 
observer takes in, at one glance, every trait whilTi is interesting ; 
ffiid if it is necessary for the geologist to visit these grand chains 
of mountains, to study the structure of the earth and those ca- 
tastropljes, which have imprinted its present form, it is still 
more so for tlie horticulturist, who wishes to penetrate the mys¬ 
teries of the primary dissemination of vegetables and thejr sub- 
8 e(|ueDt propagation, hoping thence to derive hints for tlieir 
a^cessful cultivation and improvement, in the paradise fur- 
rounding his dwelling. 
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Description ftf a Banh for Alpine Plants, by Monsieur Thooin, 
abridged from his Paper in the Aiinales do Museatn, V. 6, 

• I?. 183. By Richard Anthout Salisbury, Esq.F. R S. 

ice.* 

P LANTS from alpine and frozen countries are rnltivated in 
the Jardin des Plantes at Paris, in a bank, 60 feet long, 
placed against the wall of a terrace, 10 feet high, which face* 
the south-east so much, (hat the sun ceases to shine upon it 
between 10 and U, A. M. This bank is divided into 5 steps, 

1 foot wide, by nailing planks of oak, 10 inches deep, to the 
lop of as many rows of strong posts, charred at the bottom, 
and driven firmly into the ground j the taller posts are still fur^- 
ther secured in their places by cross bars let into the. wall. 

Through the whole length of this bank runs a ditch, 2 feet 
deep, but sloping gradually towards the front up to p inches in 
height, under the general level of the ground; and in making 
this duch, its side.s were plastered 6 inches thick with mortar 
of brick mould and chopped straw; filling up all (he cracks 
which appeared during the *eek it was left exposed to the air. 
After nailing the planks to the posts, tlie natural soil, which is 
of a light nature, was thrown into the hollow op to within about 
a foof of the surface of the slope, above which it was fiilled with 
sandy peat, such as ling and heaths grow in, passed through a 
screen. My reason for using" all these precautions was to pre- 
tent the water necessary for the health of those a^ine plapts in 
summer, running off too quickly into a bed of dry gravel un¬ 
derneath ; to a oaturall^ moist soil, this expense and troohilQ 
may be saved. 

. 1 have sown on this lank the seeds received not only from 
the JLps, but several other frozen regions ; for it is probable, 
that the elevation of the atmosphere near the poles corresponds 
with titai of the highest mountains in France, rising gradu^ly,. 
toward the equator ; nor is this consideration so foreign to tW^ 
business of a gardener in naturalizupg vegetables, as might hB 
Blfitiyup^sed. . 


s Hor^i. Trans. toI. I, appoM^, p. 24. 


Rooti^ 
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Roots of all the alpine plants I could collect, have also been Roots planted 
planted in this bankt and they thrive much better than when 
cultivated in pots on a stage, ha^wever open or alryi^ so 
most of the following have greatly increased both by seeds and 
roots. Moehringia muscosa, viola biflora, androsace cornea, Cstslogtts. 
and lactea, soldanella alpina, primula Jarinosu,* tu^silag^, 
ulpina, artemisia glacialis, salix myrsinites, retusa, and reti* 
culata. 

The culture they require is, 1st, to keep the lank carefully Managetnent. 
weeded : 3dly, to reduce within bounds many that grow and 
spread ripidly so as to exclude others : 3dly, to dig and lighten 
the surface frequently, that it may absoib air and water more 
readily : 4thly, to add three inches in depth of fresh sandy peat 
every year, in place of the old, which soon loses its humus, or 
nutritious part: 5thly, in giVing the plants, at a certain season, 
not only daily, but bawrly waterings j but this being one of the 
most important points, I shall enlarge more fully upon it. 

Almost all alpine plants are of humble stature, growing on wiping plants 
steep declivities of rocks in a layer of humus or vegetable earth, naturally wa- 
formed by the decomposition of j ungerm annias, lichens, and 
mosses. I'he greater part of the year, they are covered with a 
bed of snow, which only begins to melt at stated periods of the 
day, after the rays of the sun have acquired great force. Then 
only do these alfUne plants awaken ftom torpidity, exhaling 
quickly in this light black soil the moisture which they have 
absorbed daring the night; but the returning sun, which excites 
them to action, also melts the snow above, the waters of which 
tricklitig down to their roots, give immediate refreshment. 

The sun disappearing, these little vegetables are no longer ex¬ 
hausted, and a continuance of moisture ^yould even be hurtful; 
accoidingly the snow resunfing its solid consistence with the 
cold of the night, this natural irrigation ceases, with a degree 
of exactness, that the most careful gardener cannot perform, ‘ 

From the above remarks, it will easily b&deduced, that alpini Artificial 
plants should have no water at all during winter and dank tering. 
moiSt weather : on the contrary, that they should be kept per- 

* I have constantly found this plant growing v4ld in wet meadow* 
that are seldom dry even in summer, at the foot of the mountains, and 
eveninhogs. Sec. ,, 
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petuaily moiit durtog hot sunshine, by water dribbling through 
jthe soil to their roots, witliout weuiu^ their leaves, which, ina- 
mediately ©yaporating b| th© heat, wdl cool the air just above 
them. In fact, it is only by a close imitation ©f the process of 
nature, that these vegeuibles of cold regions can be successfully 
cultivated in botanic gardens. 

The last essential point relative to alpine plants is to cover 
them up on the approach of frost ; this may appear a strange 
precaution t(j some, but when wintei t'oininences in their native 
soil, being immediately covered with snow to the depth of seven 
inches, ;hcy never feel a greater degree of cold than that of the 
freezing point, the soil itself being hardly fiozeu. The best 
covering is that ot J'enif pteris aquiUna, which docs not absorb 
moisture so quickly as most other sorts of haulm. 


V. 


On a Periscopic Cameia Olscura and Microscope. By Wii,- 
AiAM Hydr Wollaston, M. D, Sec. R. S. From the 
Philosophical Transactions for 1812 ,/). SyO. 


A LI’HOUGH the views which I originally bad of the ad¬ 
vantage to be derived from the periscopic construction of 
spectacles*, naturally suggested to me a corresponding improve¬ 
ment in the camera ohseura, by substituting a meniscus for the 
double convex lens, I have hitherto deferred making it known 
to others, except as a subject of occasional conversation. 

Since in vision with sp>'M:tacles, as in common vision, the 
pencil of rays received by the eye in each direction is small, 
the t.uperiority of that form of glass, wliich disposes all pacta 
of it most nearly at right angles with the visual ray, admitiBftof 
distinct demonstration; but with respect to the camera ob- 
§jcura, where the portion of lens requisite for sufficient illumi¬ 
nation, is of considerable magnitude, although it is '^a^ident 
that some innprovement may be made in the distinctneaii of 
oblique images on the same principles, yet as the foct^iof 
oblique rays is/ar from being a definite point, the degree in 
which it may be improved is not a fit subject of mathematical 
investigation. 

' ♦ Phil. Magaz. VoL XVII, Nicholson’s Jourtwh VII. I4»v ' 

I hav« 
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I have therefore had recourse to expferiments* in order to Expeiiment 
deteriDJiie by what constrpction the field of distinct tepresen- 
tation may be most esttetlded j and I trust the result will be 
acceptable to this society. I shall take the q^portmiifv 
to describe an improvement in the constiuction of p^jgcopic mi- 

microscope, which may also be termed perisi "piv', as fho ob- croscope. 
jed of it is to gain an extension of tlie field ol vicv/, upon the 
same principles as in the preceding- instances, uafuciy, by 
occasioning all pencils to pass as neatly as may be at right 
angles to the surfaces of the lens. The mode, IjcAiever, in 
which this is effected is apparently somewhat difl'ereut in the 
practical execution. 

In the common camera olismraj where the images of diRtanS In the corn- 
objects arc formed on a plane .surface to which*'the th^sideTmage* 

parallel, if the surfaces of the lens be both convex, and equally are indistinct, 
curved (as in fig. 1, PI. I); and if the distance of the lens be such, 
that the images formed in the direction of its axis CF be most 


distinct, then the images of lateral objects are indistinct in a 
greater or less degree, accordingly as they are more or less 


remote from the axis. The causes of this indistinctness may because the 

be considered as twofold: for in the first place, all parts of pI'-*"® 

, , . , , , . ^1- di'>taut than 

the plane, excepting the central point, are at a greater dis principal 

tancefrqm the centre of the lens, than its principal focus j and 
secondly, the point f, to which any pencil of parallel rays* oi tique pea¬ 
passing obliquely through the lens, are made to converge, isciUhavea fo- 
lessdistant than the printipal focus. On this account, it jg in short- 

general best to place the lens at a distance somewhat less than 
that which would give most distinctness to the central images,^ 
because in that case a certain moderate extension is given to 
the field of view from an adjustment better adapted to lateral 
object|, without materially impairing the brightness of those 


in the centre. The want of distinctness, however^ is even then 
only diminished in degree, but is not remedied. 

The^construction, by which I propose to obviate this defect. New construe- 
iS'represented in the second figure, in which are seen the essen- a 

tial parts of a penscopic camera m their due proportion to concave to- 
each other. The lens is a meniscus, with the curvatures of wards the 
Its aurfecffli about in the proportion of twosto one, so placed ap^rtuVe at a" 
that iia concavity is presented to the objects, and its convexity distance from 
toward the {dane on which the images are formed. The 
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aperture of the lem is four inches, its focus about twent 
I'hcre is also a circtihir openirig, two indies in diameter, placed 
at about one eightl%of the focal lepgth of the lens from its 
concave side, % the means of determining the quantity and 
direction of rays that are to be transmitted. 

^atemem of The advantage of this construction over the common camera 
tt» a.iviiuagc8, jjjg comparison, can 

doubt of its superiority y but the causes of this may require 
some explanation. It has been iilready observed, that by tlie 
common lens, any oblique pencil of rays is brought to a focus 
at« distance less than that of the principal focus. But in the 
Const ruction above described, the focal distance of oblitjue pen¬ 
cils is not merely as great, but is greater than that of a direct 
pencil. For since the effect of the first surface is to occasion 
divergence of parallel rays, and thereby to elongate the ?ocus 
ultimately produced by the second surface, and since the de¬ 
gree of that divergence is increased by obliquity of incidence, 
iThc oblique the focal length resulting from the combined action of both 
pncils have a surfaces will be greater than in the centre, if the incidence on 

longer focus , - . 

than the prin-Ih 6 second surface be not so oblique as to increase the con- 

opal focus, vergence. On this account, the opening E is placed so much 

nearer to the lens than the centre of its second surface, that 

oblique rays Ef, after being refracted at the first surface, arc 

transmitted through the lens nearly in the direction of its 

shorter radius j and hence are made to converge to a point so 

distant; (bat the image (at /) falls very nearly in the same plane 

M'ith that of an object centrally placed. 

The aperture lo, the use of spectacles by long-sighted persons, the cmirsc 

rtr^'tion re- opposite direction is so precisely similar, 

presents by that the same figure might serve to illustrate the advantagea 

ptTp^'of'the periscopic construction. For the purpose of see|ng tb« 

eye in the p. extended page of a book (as at AB) with least fatigue to the 

•^cucki, eye, that form of lens will be roost beneficial, which renders 

the rays received from each part of its surface parallel; au4 

this is ef^ted by (be exact counterpart to the preceding ar*' 

rangement; for in this case the opening £ represei^ ^he 

place of the ey# receiving parallel rays from the lens in aich 

diit^ctioo, instead qf transmitting them from a distance towafdl 

liadt of 44i^*iriicreis, however, this diBerence between t|(e tw^, cases, 
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that in the camera obsqura, a mvich larger pbrtion of the lens 
is required td conspire i« giving a distinct image of any one 
object j so that the conformation best adapted ^for lateral ob*' 
jects would not be consistent with distinctness at the centre j' 
and hence arises a Kmit to the application of the principle. On* 
the common construction, the whole lens is so formetf^^as to 
give brilliancy and distinctness at the centre alone, without 
regard to lat<*ral objects. In adopting such a deviation from 
the customary form, as I propose, in favour of a moje ex¬ 
tended view, sotiw diminution of the aperture is required in 
order to preserve the desired distinctness at the centre, fn 
my endeavours to ascertain the most eligible form of meniscus Best constrac^ 
for this purpose, I have assumed sixty degrees to be the held ^ 

of view required. But when so large a field is not wanted, view, 
then a lens that is less curved will he preferable j and the propor¬ 
tion of the radii mii.st be varied according to the angular extent 
intended to be included. 

For tire purpose of estimating by what combination of radii 
any required focal length may be given to a meniscus, I have winch the 
contrived a diagram by which very much labour of computa- 
tion may be saved, as a very near result may be obtained by 
mere inspection. This contrivance Is founded on the w^ell 

tknow’n formula for the focal length of any lens F = 


jm being a certain multiple obtained by dividing the sine of 
iTefraction by the difference of the sines of incidence and re- 
/raction. Hence, in applying this formula to the meaiacus, 
F : fi: : jnr : 11—r. In fig. 3, lines expressive of these quan¬ 
tities are' so arranged, that by assuming any point F corres* 
ponding to tlie focal length desired, and drawing a line FR 
thibugh a point R indicating any supposed length of the 
greater radius, the corresponding length of the other radius 
will be found where the line drawn intersects the middle line 

t 

In the diagram. 

Inlaying down these lines, the length and position of AF 
«nd AE were assumed at pleasure j and they were divided into 
any number of equal parts. But the position and length of- 
tlte middle line Aar was adapted with carq to the refractive 
{>0Wer of plate glass jn the following manner. Sirree m ~ 

BC was drawn from the point 10 in 
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the Hue AR, paraHel to AF, and equal to IQiS dhlsions of the 
primary lines j so that if r be s=s lO. then the line BC xz mT- 
The distance AC h#ng then divided into ten equal parts, 
with their subdivisions, afforded the means of continuing the 
fiame scale to any desired length. Since the first line BC was 
laid d<m’n parallel to AF, and equal to mr, any other lines drawn 
- through corresponding numbers 7 nod 7> 8 and 8, 5cc. will be 

also parallel, and by preserving due proportioiif will correctly 
represent mr. Hence in all positions of th'e line FR, the same 
similarity of triangles obtains, and (be samefiroportion of F ; 
R :: mr : R —r j and consequently the focal length, corre¬ 
sponding to any assumed radii, is truly ascertained. 

For the purpose of duly proportioning the curvatures of 
flint glass, a second line Ay might be laid down in a mode 

similar to the preceding, by adapting the multiple m=^ 

= ~ to the different density of this glass. 

Periscopic With respect to the construction of a microscope on peris- 
c^e!^ copic principles, I believe the contrivance to be equally new 

wuth the former, and equally advantageous. The great desi¬ 
deratum in employing high magnifiers is sufficiency of light} 
and it is accordingly expedient to make the aperture of the 
little lens, as large as is consistent with distinct vision. But if 
the object to be viewed, is of such magnitude as to appear 
under an angle of several degrees on each side of the centre, 
the requisite distinctness cannot be given to the whole surface 
by a common lens, in consequence of the confusion occasioned 
by oblique incidence of the lateral rays, excepting .|>y means 
of a very small aperture, and proportionable diminution of 
light. ^ ^ 

Two piano. In order to remedy this inconvenience, 1 conceived that the 
perforated metal, which limits the aperture of the lens, might 
»cewitha .i>e placed with advantage in its centre; and accordingly % 

central aper- procured two plano-convex lenses ground to the same radius, 
lure in a pia^e • ® 

between them, and applying their plane surfaces on opposite sides of tfid 
same aperture in a thin piece of metal (as is represented by a 
section^ fig. 4),*I produced the desired effect j having virtually 
a convex lens so contrived, that the passage ef otdlj^uie ' 
p^Bs vras at right angles with its surfaces, as welt as the 
Dimetuions, isewaml pencil. With a lens so constructed, the perlteion 

that 
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that appeared to give the most perfect distinctness was about 
one-fifth part of the foc^l length in diameter; and when such 
an aperture is well centered, the visiblai^ field is at least at 
much as twenty degrees in diameter. It is true, that a portion 
of light is lost by doubling the number of surfaces 5 but this it' 
more than compensated by the greater aperture, which, under 
these circumstances, is compatible with distinct vision. 

Beside the foregoing instances of the adaptation of P^t-i- 
scopic principles, I should not omit to notice their ai>plication priociples to 
to the camera lucida j as there Is one variety in its form, that 
was not noticed in the description which I originally gave of 
that instrument^. • 

In drawing, by means of the camera lucida, distant objects 
are seen by rays twice reflected (rt!, fig. 5), at the same lime 
and in the same direction that rays (e) are received fnirn the 
paper and pencil by the naked eye. The two refici tions are 
effected in the interior of a four-sided glass prism, at two pos¬ 
terior surfaces inclined to each other at an angle of 135 de¬ 
grees. Iju the con'-lrucliou formerly described, the two other 
surfaces of the prism aie both plane, tiiiough which the rays 
ar« simply transmitted at their entiance and exit. But since 
an eye that is adjusted for seeing the paper and pencil, which 
are at a short distance, cannot see nfcoj di‘;iant objects dis¬ 
tinctly without the use of a cor.cavc , it may be assisted 
in that lespect by a due degiee of concavity given to either, 
or to both the transmitting surfaces ol Uic pn.-m. It is, how¬ 
ever, to the upper surface alone that this concavity is given; 



ofcurvalurd, it receives all the benefit that is proposed from 
the perLscopic principles. 


VI. 


Practical Experiments on hardening Steel. By Mr.E.LrmATT, 
Lecturer on metallurgy, and the mechanic Arts, Gj'c, In a 

Utter from the Author. 

To W. NichoUtm, Esq. 

Stu, 


desire I feel to be instrumental in promoting the 011 # Introduciio*. 
of science and truth, makes me regret that indispensable avo-? 


* ilicholstm’s Journal, XVII, p. 1. Phil, Magaz. XXVlf, p. 843: 


cations 
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‘ cations prevent me from communiiJating much information id 

your valuable^ journal, that woul 4 stand a chance, at least, of 

being useful to many of your readers. *' 

Common Tc- To this circumstance alone, is to be referred the delay of my 

nacity of me- promised communication on the tenacity of the dilVerent metals, 
tals deferred/ . , . , . • 

ine time necessarily required to coinplele experiments on this 

■ X subject, 1 have not yet been able to appropriate to that purpose j 

and I am sorry that it must consequently still stand over, subject 

however to a deferraination to fulfil my promise on the earliest 

opportunity. 

In the rcean time, a few remarks on interesting mechanical 
subjects, maf'not prove unacceptable. 

Hardening of The present naper contains som.. jira^ iral experiments on 
warpixjg*^”'^* hardening steel j (he resulL of which have, in a gicat measure, 
proved successful in preventing warping ; an inconvenienca 
hitherto inseparable from the operation. 

Tl»«usual pro- The process usually pr? ised for hardening, is to heat the 
the* gradually to a red hca., and then plui ge it into cold water, 

worlc which produces the desired effect 3 but it is a siilyect of regret 

with all workers of this metal, that the figure of their work, is 
frequently changed by the operation, to such a degree, as to 
render useless all previous labour, and accuracy of w'orkman- 
ship. 

The subject The limited extent of human kno\"lx;dge i especting the organ- 
doei iTOt re ^ ization of matter, W'ill only allow ustes^oak hypothetically 
cai^Jsquiwi- 3 s to the occult causes to which these eftec’s are referable, 
lions. I shall not, therefore, on ihe present occasion, cloud the inves¬ 

tigation of familiar operations, with the sabtilties of philo¬ 
sophical disquisition; but proceed to the more usefiipart of my 


cess neuds and 
spoils the 
work. 


The subject 
does not re- 
quirt the(Mi»ti 
cal lll8C|ui«- 
lions. 


Heated steel Pyroraetrical experiments prove that steel, when healetl so as 
contracts, by to carry expansion to its utmost limit, if suffered to co^ gra- 
' accord, will return precisely to iMf^H^inal 

tdous. '' figure and dimensions. The detrimental effects produced by 
the operation of hardening, must therefore be occasioqt^ by 
some derangement of the farticles, on the sudden expul^on of* 
* Kef ping this idea in my mind, I thought, perha^^ if a 

ste^ w|jre repeatedly heated to different, degr^ below 
btrdening point, and as frei^uently quenched in cold yaler, 
pfCKfis might operate alte^etively; and inddee a di^ent 
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airangeiiieiit, more favouniWe to the instantaneous expulsion, 
of a larger proportion of caloric. 

To prove this I ma'le Apeiiments with three cylindrical pieces Experiments. 

of steel, six inches long, and half an incl/diameter, accurately 

turned : the first of which 1 bardenud in the U'>nal way,*and on lyeated and 

exatntnalion, found it had deviated from a straight line*05 totkd'^warp- 

Tlie second piece, I heated stillieicut to occasion a faint t.i . another 

hissing noise when dipped iti the w.iier j then a second time a jy^heacTd^Mlf' 

JUtle hotter, acid <ji.ienched it ds before ; rej^^^Ung this Operation cooled tit'Wc- 

foiir or five tiuu s, increasing the de. roe of lieat oacli time: 

, creased heats 

Kce])in«, however, Inflow the hardening point lill the last, jvhere did not. 
it was he.ited to a blood red and hatdent\l j and|||| surprise 
remained as pcrJectly straight and unaltered, as before the 
operation. 

The third piece I treated in the same way, and experienced A third pie«e 
nearly similar lesnlts j ^ind since the time of making these ex- 
pci'iraents, I have had Mirious opportunities of practising the cond,and with 
process; and in every instance have found it effectual beyond 
liiy expect.uion. 

For smaller at tides, to which (he above method is not appli- Small article* 

cable, I have found that by u.sing water whose temperature is 
. , „ . . . , , , . . , , in hot water, 

raised to 200°, the steel ts not only perfectly hardened, but 

preserved from the disagreeable consequence, vvliieh the use of 

watur at its common temperature, in general produces. 

In the hope that iheveanUsof ihe^e expet tmenls may prove 

U'^eful, I ofler them for ptibiiciry through the medium of your 

valuable journal j from winch I readily acknowlcvlge to have 

derived many hints myseli’, which have proved important in 

practice as iHrell as theory, 

E LYDIATT. 


Londun, Dec. ^th, 1812 . 

Annotation. W. N. 

Aft; the hardening of sfeel is higher, and the contraction byAnotherm^ 
coo^ifig, less, the greater the heat of the ignition. I many years beat-' 
agb/endeavoured to equalize the heat by i^nitiBgin a bath c^fd? 
rtfdhot1ead, (^ePhilos. Journal, quarto, No. lagj which 
cohstautly fiitMad to, answer. I'his ittethod is particularly ftppU-^, 

, Vot XX3tiv-No. 15(1. D caSte’ 
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cable to broad flat articles or such as have thick and thin parts. 
Perhaps the combination of both methods may in various cases 
be found usefuk* * i, > , 


Description of 
the cuttle fish. 


VIL 

Qhemical Observations on the Sepia of the Cuttle Fish. Bp Mr. 

, Grover Kemp. Receded from the Author, 

IntroJaction. ^ || IHE^epia of the cuttle fish having seldom attracted the 
-IL notice of chtimical writers when treating on animal sub- 
stanceSj, and its nature and properties being consequently but 
imperfectly known, the following experiments, it is presumed, 
will not be‘un* eptable to the jtnblic j since, without being con¬ 
clusive, they may throw some light on the subject, and open tbt 
• way to further investigation. 

Tlie'duttle fish, GidUtd-by IcthyologUts the sepia, or ink fish, 
is a genn| of %’ernie3 itiollusoa. Its body is often nine inches 
in length, and three and a half in breadth; the head being 
attached to it somewhat in the'same way as in the tortoise. It 
has ten tentacula, two of which are longer than the rest, and 
pedunculated. Its is furnished with a strong beak of a 

horn colour, the uppq|j|uandib!e of which is hooked like the 
bill of birds of the falcf^l*. tribe. Its back is formed by a 
peculiar white pi thy substance of a friable texture and oblong 
shape. 

This is the well known Os Sepise, or cuttle fish bone of com¬ 
merce, which is used for taking oft'the impressions of seals and 
medals j forming also a common ingredient in dentifrice. It 
is exactly similar in composition, according to I^tchett, to 
mother-of-pearl shells, iOO parts consisting of about 24 part# 
jpembrane, and 66 carbonate of lime. This bone has no flesh 
on it, but is merely covered by the esifternal membrane or skin 
Singular pro., of the fish. A very singular properly of this fish is the power 

po.sses8es of emitting voluntarily a black liquor, not 
out of its mouth, as some naturalists a.ssert, but from a small 
opening at the upper part of the bell^, which commanict^e# by 
a narrow duct, to a bag or bladder, situated near the coectsWj in 


0» Sepiae, Ojt' 
cuttlefish ’ 
bone. 


ting a blaclff^ 
liquor. 


by which the 
fish is said to 
avoid its ene¬ 
mies. 


^hich this lif]|4or is formed. The cuttle fish i» said to avail 
Naf this ^property when chased by other fishes, an0 
renlerlng the water turbid opake, it is enabled to eltida^ 

their*' 
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their search.—^Now it is to an examination of this peculiar 
liquor or sepia, supposqja by Bo«4elet tp ’be |the bile of the 
cuttle fish, tht^I beg leave to call the attentipp of the reader; 
premising, hovreVer* that the sepia which I used was taken 
immediaiely frbm ithe fish, aS' ho dependence can be placedotit. 
tliat which is exposed (or sale, which is probably mixed with 
gpinamhic, or some other foreign ingredient. 

The sepia, when fresh, is a black glary liquid of a viscid P^^P^rties of ^ 
consistence, n peculiar fishy smell and very 111 tie taste. sepia. 

Being subjected to experiment it afforded the following 
results. 

1 . It mixed readily with distilled water in iKy I^roportion, it mixes with 
and shewed letle or no disposition to subside atter standing water, 
many horns : when the rnixtim’ w^as submitted lo filtration, a 
considerable quantity of sepia w as left behiiid, .and what passed 

the filter was a thin black liquid, being a saturated sylulion of 
sepia in whaler. 

2. Being poured into alcohol It coagulated immediately. Coagulates 

- ^ L 1 ivhhafcohol 

3. The same euect was produced by mixing it wim ether. with ether. 

4. Alcalies appeared to facilitate the solution of sepia in Alcalies assist 
aqueous menstruum ; Potash changing its colour to a brown, it»solution, 
but ammonia not affecting it, after, how'ever, it had undergone 
spontaneous evaporation to dryness, it became sparingly soluble 

in solutions of pure fixed and volatile alcali, but its colour re¬ 
mained unaltered by either. j 

5. When some of the saturated solution of sepia was boiled It coa^latss 

Ihe sepia coagulated. . ^ 

6. But \yjben a very weak solution of it was boiled, coagula- but not if 

tlon did not take place. weak. 

f. The sepia which was precipitated from its solution by^^hciastcoagu- 
Wding, was soluble in nitric acid when assisted by heat. ij', * 

8 . After separating by filtration the sepia coagulated by The clear . 

hoiiitig, from the water in which it had been dissolved, a pre 
... , . , , , ■ • r 11 precip. 

ctpitate wa.s obtained by dropping in tiuct. of galls. by galls, 

light brown precipitate was also obtained by adding a 3 '*d alsohy ox, 
•olutlhn of oxymuriate of mercury to another quantity of the 
wato'K * ' 

'10. The stdphuric, nitric, and muriatic acid*pifclpit 


of ^epiji ft 

froto U« solution in wat|c. The sulphuric and nitltriatk^P^?^’P-by 


D2 


did 
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but not l>y ox. 
m, acid. 


Dried 8. is 
insol. in ox. m. 

ji. 

Ox. mnr, of 
mercury pre* 
cip. copiously, 
does nitrate 
of silver, 

and also sulph, 
of iron. . 


did not affect its colter, but the oitrk after standing a day or 
two changed a brown. , 

11. Oxyniiu<|atic ftctd did i\ot occasion a precipitate with the 
solution of sepia ; and ral^xed in the proportion cf on© part of 
the former to three of the latter, the colour was not affected j 
but when mixed in equal parts, it was changed to a brown. 

12. Sepia, after having been dryed by spontaneous evapora¬ 
tion, was insoluble in oxymuriatic acid. 

13. A solution of oxymoriatc of mercury being added td ft 

solution of sepia, occasioned a copious precipitate. ^ 

14. Nitrate of silver precipitated sepia from its solution in 
water, but did not injure its colour. 

15. Some solution of sulphate of iron, bfeing dropped into a 
solution of sepia, the sepia was precipitated, but its colour was 
not affected. 


Deductloi.i. From the above experiments, particularly from 2, 3, 5, 6,7, 
11, and 13, we may reasonably infer, that the sepia is composed 
for the most part of albumen. Example S and g indicate the 
presence of gelatine. 

Septa stands ilje oxymuriatic and nitric acids have so little effect on the 

colour. colour of sepia, we may confidently conclude that it possesses 

the valuable property of standing w^ell. This ‘ conclusion is 
also strengthened, and in a great measure confirmed, by the 
information of Dr, Leigh, from whom we learn that sepia has 
been sometimes used as writing ink, and that in a piece of 
-writing of ten )’^ears standing, which he had seen, the dolour 
of the sepia was still retained. 

Indian ink It has been conjectured by some writers,* that Indian ink is 
to nothing else than the sepia of the cuttle fish. A very intelligent 

gentleman, with whom I corresponded on the subject, and who 
was of a contrary opinion, writes me as follows :f haye 
great reason to believe that not a particle of sepia enters into 
Sepia U Car ibe composition of Indian ink. The colour is very different} 
woerior. t gg superior to Indian ink with respect to the ease of 

, ■ ■' 

* ** Sepia piici^cst qui habet siiccum oigerrimum iustai^atramemti quern 
|iRmie^ £um brodioofixa vcl alteritis leguminb inspisi|iir,et formayitiet 
Nwli^fcuni orbelh transmittuat, sub nomine atramenti' Chinensis.**—> 
iti Hlvinant cynosnra, t. l. p. IT^iiars II. Vide efiam dK' 

p8^, Clwptal, tm. iii. p. Moutpt^iler «di1.1790. ' 
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working, as Indian ink is to lamp black. J do not mo»i to 
that it raakei a clearer shadow; bat Indian i|^ dries mnch 
quicker than se|wa—an important C 0 I^^derali| 3 (^| wbero'.a very 
large pale sb^Ow is wanted. If too/b mista1l:e be made with 
sepia^ it may be Wj^bed alnaoSt clean off, whereas part of U^e , 

Indian ink, if once dry, will adhere to the paper and resist evM^y 
effcwpt to remove it, without absolutely rubbing up the surface. 

I could point out other differences between Indian ink and 
sepb." 

To such artists as, by residing near the coast, have an op-Sefriar^ri^^ 
portunity of procuring the rattle fish from fishermen, 1 
would recommend th? following simple means of preserving tbe air 
the sepia.—After carefully taking the bag out of the fish. 
having previously secured the duct by a ligature to prevent the • 
sepia from running out, empty the contents of it into a saucer 
or gallipot, and after spreading it round the sides of tlie vessel, 
suffer it to dry gradually by exposure to the air. The reason for 
only coating the sides of the vessel is in order that it nray dry 
before putrefaction commences. 

In this dry state it will keep-for any length of time, and will 
always be fit for use, by being rubbed op with a little water. 

GROVER KEMP. 

Brighton, llMo. 26, 1812. 


VIII. 

On the Motions of the Tendrils of Plants. By Thomas An¬ 
drew Kwight, Esq. F. R. S. From the Philosophical 
Transactions for J812. 


T he motions of the tendrils of plants, and the eficjrts they Thetendi 

apparently make to approach and attach themselves to con- up^*se4' 

tiguoos objects, have been supposed by many naturalists to to 

ofitiinate' in some degrees of sensation and perception : and sensation auS '' 
• ® pcrccDtioo* 

tbougb other naturalists have rejected this hypothesis, few, or * ^ 


no ettperiments have been made by them to ascertain with 
whift propriety the various motions of tendrils, of different 
kjqds, can be ijiiftributed to peculiarity of or^nwatipu, atwjifbe^ 
operation of external causes., I was consequently 
daring the l^t to eotploy a opfisiderable 

tiraie 
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ti#e to watch the motions of the tendriis of different spocief 
of plants; npw the pieasur? to address to ) ou an 

account of the ot^prvat1pi3|.I wasennhled to make, 

Experiments The plants selected were the Virginia creeper .(the ampe* 
w'irh the^ Vir-^jopj^jg quinqiiefolia of Michaux.) the ivy. and the coninion 

ginia creeper, , ‘ 

the ivy, the Vine and pea. 

A plant of the ampelopsis, whicli grew in a garden poti was 
'l^eV*creep- removed to a forcing house in the end of May, and a single 
eriiisdated, shoot from it was made*^ to grow pcrpendiculatly upwards, by 
ririrtowardL^a” supported in that position by a very slender bar of wood, 
wait eight feet to which it was bound. The plant was placed in the middle. 

dlsCdlilt 

' of the house, and was fully exposed to the sun; and every 

object around it was removed far beyond the reach of its ten- 
*dri]s. Thus circumstanced, its tendrils, as soon as they were' 
nearly full grown, all pointed towards the north, or back wall^ 
which wa-. distant about eight feet : but not meeting with any 
thing in that direction to which they could attach ihemselves, 
they declined gradually towaids the ground, and ultimately 
attached themselves to the stem beneath, and the slender bar of 
■wood. 

Another plant ^ same species was placed at the east end of 

differently situ- the house, near the glass, and w'as, in some measure, screened 
undruTd the*** perpendicular ligt.t ; when its tendiils pointed tp- 

part most wards the west, or ccntie of llie house, as those under the 

shaded, preceding circumstances had pointed towards the north and 

back wall. Ihis plant w.is removed to the west end of the 
house, and exposed to the evening sun, being skrecned, a.s iu 
the preceding case, fiom the perpendicular light ; and its ten¬ 
drils, within a few hours, changed their direction, and again 
pointed to the centre of the house, which was partially covered 
and when fully vines. This plant was then removed to the centre of the 
illuminated, honse, and fully exposed to the perpendicular light, and 
topT^we^object- ^ dark-coloured paper was placed upon 

* one side of it just within the reach of its tendrils j and-to tlws 
substance they soon appeared to be strongly attracted. The 
paper vvas then placed upon the opposite side, under sknilfir 


but not to * 
traMparent 
one, 


Circumstances, *nd there it was soon followed by the tendrils. 
It yri^tiien rBmoFea^ and a piece of plate glass Ws substt* 


tPled i put to this substance the tendrils ditjl not indicate any 
approach.’f The potion of the,|^lass was theft 
' ’ chattged, 
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changed, and care taken to adjust its surfacelb the var} Jhg 
position of the sun,, so that the light relieved y|riight cicjntinue and receded 
to strike the tendiils ; which then rei^eded frd^ the glass, and 
appeared to be strongly repulsed by it. 

The tendi ils of the ampelopsis very closely resemble tliThse The claws qf 
of the vine, in their internal organization, and in originating 
from the alburnous substance of the plant; and in being, under fected.butat 
certain circumstances, convertible into^fruit stalks. The claws, ***’* dwtancw. 
orclaspersof the ivy, to experiments upon which I shall now 
proceed, appear to be cortical protrusions only } but to be 
capable, I have reason to believe, of becoming perfect roots, 
under fivourabie circumstances. Experiments, in every re¬ 
spect very nearly similar to the preceding, were made upon 
this plant j but I found it necessaty to place the did'erent sub¬ 
stances, to which I proposed that the claws should attempt to 
attach Ihemsehes, almost in contact with the stems of the 
plants. I observed, that the claws of this plant evaded the 
light, just as the tendrils of the ampelopsis had done 3 and 
that they sprang only from such parts of the stems as were 
fully or partially shaded. 

A seedling plant of the peach tree, and one of the ampe- The stems of 
lopsis and ivy, were placed nearly in the centie of the house, 
and under similar circumstances j except that supports, formed inclined to-* 
of very slender bars of w'ood, about four inches high, were ^*''‘^* * 
applied to the ampelopsis and ivy. The peach tree continued 
to grow nearly perpendicularly, with a slight inclination to¬ 
wards the front and south side of the house, whilst the stems 
bf the ampelopsis and ivy, as soon as they exceeded the height 
of their suppoits, inclined many points from the perpendicukir 
line, in the opposite direction. 

» It appears, therefore, that not only the tendrils and claws of Not only ifee 
tkbse creeping dependent plants, but that their stems also, are 
lAa^e to recede from light, and to press against the ojiaque plants, incline 
•bodies, which nature intended to support and protect them. theirsup- 

M. Decandole, I believe, first observed, that the succulent ThU effect is 
sbbots of ti:ees and herbaceous plants, which do not depend *0 tbe 

upon others for support, are bent towatids the point irora'"'Sit" 
which they receive light, by the contraction* of^the c^ular plant*. . 
substance of their bark, upon that side, and I believe his opi¬ 
nion to be perkily well founded, '^be operatiil of light 

upon 
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ilfon the tendrils and. stems of the ampelopsis >nd ivy, appeaiTS 
to produce diametri|;al|y opposite e^cts, and to occasion an 
extension of thd^eHul^ ferk, wherever that is exposed to its 

^ ^ I ' ' 

influence j and this circtthiistance affords, I think, a satisfactory 
•explanation why these plants appear to seek and approtKiti 
Contiguous opaque objects, just as they would do, if they were 
conscious of their own feebleness, and of power in tlie objects 
to wliieli they approach, to aflbrd them support and protectiorv 
The vine con- The tendril of the vine, as 1 have already stated, is inter- 
expIanatioiT"'* similar to that of the ampelopsis, though its external 
form, and mode of attaching itself, by twining round any 
slender body, are very difTerent. Some young plants of this 
species, which had been raised in pots in the preceding year, 
and had been headed down to a single bud, w'erc placed in a 
forcing-house, with the plants 1 have already mentioned j and 
the shoots from these were bound to slender bars of wood. 


and trained perpendicularly upwards. Ihtir tendrils, like 
those of the ampelopsis, when first emitted, pointed upwards ; 
but they gradually formed an increasing angle with the stems," 
and ultimately pointed perpendicularly downwards ; no object 
having presented itself to which they could attach themselves, 
Otlitr plants of Other plants of the vine, under similar circumstances, were 
the vino. trained horizontally j when their tendrils gradually descended 
beneath their stems, with which they ultimately stood very 
nearly at right angles. 

A third set of plants were trained almost perpendicularly 
downwards j but with an inclination of a few degrees towards 
the north j> and the tendrils of these permanently retained very 
nearly their first position, relatively to their stems; wdience 
it appears, that these organs, like the tendrils of the ampelop¬ 
sis, aqd the dart's of the ivy, are to a great extent under tbe 
control of light. 


the vinedif- 
fers from the 
creeper. 


A feVv other plants of the same species were trained in eadh 
of the preceding methods ; but proper objects were placed> 
difFeren-t situations, near them, with which their tendrils might 
cpme into contact; ^nd I was by these nieaps alForded an op¬ 
portunity of ohserym^, with accuracy, thp difl^erence between 
the tritons thc^ and those of the ampelopsis, mider similar 
TheJatler almost immediately r<«?eded from 
meai» that was made to oper^e upon them ; 
Sri 
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and they did not^noba&qweotly shew any disposilioB fco «pproai^ 
the points from which tjjey once receled. The tcndHls of 
the vine, on the contrary, varied theirW^iiidn#;in evcr^r period 
of the day, jancf ®afier returned again during the night, to tire 
aituations they had occupied in the preceding morning j imd ' 
they did' not so inimediatclr, or so regularly, bend towards 
the shade of cotitigoons objects. JBut as t!ie tendrils of this 
plant, like those of the arapelopsis, spring altesnately from 
each skie of the stem, and as one point only in three is with¬ 
out a tendril, and as each tendril separates into two divisions, 
they do not often fail to come into contact with any object 
within their reach ; and the eftect.s of contact upon the tendril 
are almost immediately visible. It is made to bend towaids 
the body it touches, and if that body be slender, to attach 
itself firmly, by twining round it, in obedience to causes which 
I shall endeavour to point out. 

The tendiil of the vine, in its internal organization, is ap- Explanation of 
parently similar to the young succulent shoot, and leaf-stalk, Jf 

of the same plant ; and it is as abundantly provided with ves- the vine a«- 
sels or passages for the sap j and I have proved, that it is ^ad ^r- 
alike capable of feeding a succulent shoot, or a leaf, when vature. 
grafted upon it. It appears, therefore, I conceive, not impro¬ 
bable, that a considerable quantity of the moving fluid of the 
plant passes through its tendrils ; and that there is a close con¬ 
nection between its vascular structure and its motions, 

I have proved, in the Philo.sopliical Transactions of 1806, 
that centrifugal force, by operating upon the elongating plu¬ 
mules of germinating seeds, occasions an increased growth 
and extension upon the external sides of the yexung stems, and 
that gravitation produces correspondent effects ; probably by 
occasioning the presence of a larger portion of the fluid orga- 
oiz;abie matter of the plant upon the one side, than upofi the 
otli^. The external pressure of any body upon dne side of a. 
fibril, will probably drive this fluid from one side of the ten¬ 
dril, which will osnsequently contract to the opposite side, 
which will expand i the tendril will, thence be compelled 
io bend round a slender bar of wood or petal, just as the 
stems of germinating seeds are made to bena upwards, to 
raise the CbtyledODiS out of the ground ; and in support of this 
conclosion I shall observe, that the sideaid the tend^s where 
> in 



4 ^ 


MURIATIC ANt* OXtMUElAtlC ACIUS. 


. in contact with tlie substance they embraced, compressed 

and flattened. ‘ , ‘ • 

The tendrils The actions of the tendrils of the pea Wi^re so perfectly 

affected^as sirnilar to those of the vine, when they came into,contact with 

tho«e of the 'an/%ody, that I need not trouble you with the observatibus I 
vine. made upon that jdant. An increased extension of the cellular 

substance of the hark upon one side of the tendrils, and a cor¬ 
respondent contraction upon the opposite side, occasioned by 
the operation of light, or the partial pressure of a body in 

contact, appeared in every case which has come under roy 

observation, the obvious cause of the motions of tendrils j and 
therefore, in conformity with the conclusions I drew in my last 
memoir, respecting the growth of roots, 1 shall venture to infer, 
that they are tlie result of pure necessity only, uninfluenced 
by any degrees of sensation, or intellectual powers. 

T. A. KNIGHT. 

Downton, Jpril 27, 1812. 


Additional Experiments on the Muriatic and Oxymuriatic Adds, 
By William Henry, M D. F. R. S V. P. of the Lit. and 
Phil. Sodety, and Physician t$ the Infrmary at Manchester, 
From the Philosophical Trapsactions, 1812. 


Introductory 

remarks. 


T :HE experiments, which form the subject of the following 
pages, are intended as supplementary to a more extensive 
aeries, which the Royal Society did me the honour to insert ia, 
their Transactions for the year 1800^. Of the general accu¬ 
racy of tliose experiments, I have since had no reason ^ 
doubt’ j and their results, indeed, are coincident with those of 
subaei^uent writers of tlie highest authority in chemistry. 


attention has been again drawn to the subject by the iinpeirw 
Rtforence to controverey which has lately been carried on between *Mf. 
thecontro- Murray and Mr. John Davy, respecting the nature of mu- 
riatic and oxymuriatii acidsf j and I have been induced, by 
and kr. lohn Rome bints which tliie discussion has suggested, not. only to 

Bavy. 


m, f MichoUon’s Journal, XXVRI, and XXIX. 

■ fiCpeat 
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repeat the principal experlmenfa described in my merhoir, but 
to institute otherS;ii with advantage of ft more perfect appa¬ 
ratus than I then possessed, and of glftper ex|>erience in the 
management of these delicate processes. 

This repetition of my former labours has discovered to 4S>e Uneertaintyof 

an instatfce in which 1 have failed in drawing the proper con- experiment 
, ^ , of the quaniitjr, 

elusion from facts. In two comparative experiments on the of hydrog. 

electrization of equal quantities of muriatic acid gas, the one evohed froth 
of which was diied by muriate of lime, and the other was in rri^d^anf^noi 
Us natural state, I found a difference of not more than one per dried, 
cent, in the hydrogen evolved, relatively to the original bulk 
of the gas*. Yet, notwithstanding Jthese results, I have ex¬ 
pressed myself inclined to believe, that some water is abstracted 
by that deliquescent salt} and this belief was confirmed, seve¬ 
ral years afterwards, by the event of an experiment in which 
muriatic acid gas, dried by muriate of lime, gave only 
its bulk of hydrogenf, a proportion much below the usual ave¬ 
rage. The iqiiestion, however, was too interesting to be left 
in any degree of uncertainty ; and I have, therefore, raade^ 
several fresh experiments with a view to its decision. In 
the course of these I have found, tliat though differences in 
the results are produced by causes apparently tiivial, some 
of which 1 shall afterwards point out, yet that under equal quantity 
circumstances, precisely the relative proportion of hy- is the lame, 

drogen gas is obtained from muriatic acid gas, .whether ex- 
posed or not to muriate of lime ; and that its greatest amount gas be exposed 
does not exceed -j-'g. or tV. the original volume of the acid gas, “o* to mu- 

11iAC1^)U4 

In the paper last qnotedi, 1 have also described an experi-. 

.... , , , , . . . Muriate of 

roent, ui which sensible heat was evolved by bringing muriate lime does not 

of lime into contact with muriatic acid gas ^ a fact which, if humid, 

established, Vould go far to prove the existence of water in niuriatk 

that gas. But on repeating the experiment with muriate of widgas, 

lime recently cooled from fusion, and over mercury carefully 

(leprived of all moisture by boiling, I was not able to discover 

atfy increase of temperature, though a very sensible^ air iher- 

moraeter was inclosed! in the vessel containing the gas. The 

eyblutioa of heat takes place, only when th| muriate of lime 

t Phil. Trans. 1809, page 433. 

^ Page 433, note.^ • 


« Pace 191, 
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fws attracted moisture, etltief from ateriosphcm pr Uie 
.. met^tlTy, ami is ibea owing to ^ coircknaatton V « pari ojf tjbi, 
gas. .. ■' ' " , 

Muriatic actd Essentially, the changes produced by electrifying muriatic. 
cwy*wbeir*^” those which I have stated ; via. a CQIJ- 

dtftrificd, traction of the volume of the gas, the formation of mijtiato of 
^I'alad hv' (calomel,) and the evolution (rf hydrogen. Recent 

drogen ; hut experiments, also, have confirmed the accuracy of the obser- 
tcyacertaJn#*- vation*, that when a certain effect has been produced by elec- 
tent oBly^ tricity, nothing js gained by continuing the process j for neither 
is more hydrogen evolved, nor caa the contraction of bulk be 
carried any farther. 

Muriatic wid I htive lately applied, to experiments on muriatic acid, an. 
m a vts»el.'' app.irutus which 1 used advantageously for the analysis of 
without: th« ainmonifrf. It consists of a soherical rrlass vessel, into which 


inavtsBel. app.irutus which 1 used advantageously for the analysis of 

without th« ammoniaf. It consists of a spherical glass vessel, into which 

s-nv^m^r*^ are hermetically sealed two .small tubes containing platina 

tluid, wires, the points of which approach within the slrihlng dis¬ 

tance. To the globular part is attached a neck, vt^ich may 
be closed, as occasion requires, either by a glass stopper, or by 
a metal cap and stop-cock. Into a vessel of this kind I intro¬ 
duced cubic inches of miv iatic acid gas, and passed through 
it 3000 discharges from a Leyden jar^ at the close of the 
process, no traces of moisture could be perceived on the 
^ inner surface of the vessel; nor^uld I discover, on opening 

^’^y taken place. Afti^tr 

gaa was ab- absorbing the unchanged muriatic acid gas by a small quan- 
srracted. the tity of water, a volume of gas remained, in which there w^re. 


showed no 
mohtUre 


srracted. the tuy of water, a volume of gas remained, in which there were 
•mall iJcsHtw • r “v 

was oxymuria- P’'csetJt 100 measures (each equal to one gram of mercury) 

«rc acid gas of oxymuriatiC acid gas, and J40 measures of hydrogen. Twi> 

aosd bydrogen. might, perhaps, contribute to diminish, in some degree, 

the proporiioa of the former. It was difficult to exclude fr<® 

the apparatus, on admitting the muriatic acid gas into it, tw^ 

or t^f»e very minute globules of mercury, which became tsif» 

nished during the experiment, exactly as they would have 

' bfi^xymuriatic acid } and a small portion of the latter gaa Wi« 

'^irrobably also taken up by the water employed to th% 

, fnuriatic acid*, » ^ - 

Kefiik^ m With the j^tontion of giving greater effect to the cl^triorty. 


• Pkii, Trans. ISpo. p. 19S, 


t 
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I repeatedtlie expenmcat iw a(vvessel capable of containing 
not more than 1400 grai|j* 4 )fqWicksUver> (about‘41 of a cubic 
inobj) the neck of which being only one-filth df an inch iu dia¬ 
meter, was better calculated to show any minute change in the 
voluhie of the gas. On removing the stop{>er, iiowcver,i^To ' 
chaoge'df volume was apparent. The hydrogen evolved, iu" 
stead of being more than in the former experiment, equalled 
in bulk only 20 ^atns of mercury. The produciicn of oxy- 
muriatic acid was sufficiently evinced by its effect iu tarnishing 
some very small globules of quicksilver, which adhered to the 
inside of the vessel ; but the minuteness of the quantity frus¬ 
trated an attempt to measure it. From subsequent experi¬ 
ments on sirhilar quantities of gas, confined in the same appa¬ 
ratus, it appeared, that the electrization in this last iniitancc, 
had been continued much longer than was necessary ; and tliat 
an equal ^ect was produced by one-eighth the number of elec¬ 
trical discharges. 

In thist'^ay of making the experiment, the greatest proper- The hydn^l^ai 

tion of hydroljen gas obtainable from muriatic acid, amounted evolved whea 
^ ® ” mercury »• wsc; 

only to about y-g-th, while, by electrization over quicksilver, present,« 

tV generally evolved. It was evident, then, that ^ 

the mercury had considerable influence over the results j and ]-i5th,or 

I found, by experiments with tubes of different diameters, 

that the larger the surface of thffmercury exposed to the gas, 

the more rapid and complete was the change. It# action was 

greatly accelerated, also, by causing the electric discharge to 

strike from the conducting wire, sealed into the tube, to ^tbe 

mercury, which was probably thus raised into vapour; for in 

some instances, the whole of the inner surface of the glass 

wa8jK>ated with sublimed calomel. 

* file only way in which the mercury appeared to me likely Themiprcarf 
m ibe efficient in this case, was by removing the oxymuriatic 
keh} as fast as it was formed ; for I have never found any the oxyihun*- 
mSktUre of this gas in the results of experiments on 
acid, Vhen carried on over quicksilver. Upon any theory of js.e„gnt. 
th6 oOBidtiation of muriatic acid, it may be expected that when, ingthe repro. - 
In kmuimreof that acid gas with hydrogen, and oxymilfiatic 

^ 4 j« COPTWliiflWl 

HCid gksil^, ihe two latter come to bear a certain proportion to riiitic add, 
tbp former, they will'be brought within the sphere of mutual when 
it||{^cy, and will rep>rodace togriatlc acid. This point appears, 

’ /roni^““^» 
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from my experiments, to be attained, when ^ bydfbgen and 
oxytdoriatic acid, taken logetijer, 'baYe the propor^cm to the 
vi». uotr. gases muriatic acid, of abbnt 1 to 35. The amount of the change, 
»• therefore, which is capable of being effected on muriatic acid 

* gai§ electrified without the contact* of mercury, is limited by 
the reaction of the evolved hydrogen and oxymuriltic acid 
gasses on each other, whenever they compose a certain pro¬ 
portion of the mixture. This proportion bSing;. attained, we 
only, by continuing the electrization, work in a circle. 

Muriatic acid It may nowsbe inquired, what is the limitation to the action 
over mercury, of electricity on muriatic acid gas, which is confined over mer¬ 
cury } In this case it w'as suggested to me by Mr. Dalton, 
who favoured me with bis presence at njost of the experi¬ 
ments, that the evolved hydrogen might possibly in some way 
prevent the effect from being carried bfeyond a certain amount. 
Availing myself of this hint, I mixed thirty measures of 
hydrogen gas with 400 of muriatic acid gas in i#-ordinary 
with about state, and passed C)00 discharges through the mlxturcfi It soon 
*“*®*^‘^* became evident that the addition of the hydrogen had pro- 
is nM changed Juced an important difference in the results of the expert- 
by electriza- ments ; for the surface of the mercury, over which the gas 
* rested, was untarnished after some hundred explosions, and 

was scarcely changed at the close of the process. Wlicn tJie 
residuary gas, the volume of which remained unaltered, was 
analyzed, it^as found to contain the same quantity of muria¬ 
tic gas, as at the outset, and neither more nor less hydrogen, 
because the To explain the event of this modification of the experiment, 
on the old theory, wc may suppose, that, by the action of ele^* 
hydrOffn to tricity, a particle of water is decomposed, and (hat the atom,;of 
rectrapose it: oxygen, forcibly repelled from that of hydrogen with vvbich 
it was associated, finds another atom of liydrogcn uninfluenced 
by the electric fluid, and within the splierc of its attraction. 
WUh'this it unites, and recomposes waitr. On (he theory 
or the muriatic Sir H. Davy, the same series of decomposiiions and reebn^tbi- 
pied and?™ **St»ons may ib« assumed to take place between the oxymuriatie 

cpRiposed; " acid and hydrogen*. » it 

^ - 
* t am awate, ^hat there ia a^ apparent iuebnaij^tency iii ^Hl^posSpg 
cliaiigea of pxteisely an opposite kind to be ejected V.y the same meaib. 

,Jl^t iastanices $te not wanting, in which., the very same eietnenM nte 
brought into (X»nbinattOft by electric discharges, and are again dbuotted 

>y 
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It however, remains fe bo determinedi what is the^Ju; Whence 
source ®f the hydrogm ^S* which, in a limked proper^, 
is always Evolved by thd^electrizltion 'of ^uriatic acid ? Does evdved by 
it result from the decomposition of water, existmg .as an ele- 
mOtit of the gas ; or from the disunion of the oxymuriatic apd aa fn element 


and hydrogen, which, according to Sir H. Davy’s view, com- 
pose muriatic acid ? The limitation to its amount, which, it diimnionOf * 
formerly appearet^^ me*, could only be accounted for by the 
complete deslfuction of the w'ater contained in the gas, may a*eh|»tnt>" f 
now be equally well explained, on the principl^which I haven^“f» acid? 
just pointed out. The fact, also, that no appreciable change , 
of bulk is produced by the electrisation of the muriatic acid, 
when the presence of mercury is excluded, is perhaps favour-^ ^ 
able to the new theory. For since equal measures of hydro-latter; becaiw* 
gen and oxymuriatic acids aflord muriatic acid without any the volumes 
condensation of volume, no alteration of bulk should result **^^ ^^’**^’ 
from the c^union of those elements j and the products should 
be equal measures of the same gases. The proportions, which 
I obtained*'^ (IjOO to 140) did not, it must be acknowledged, 
exactly correspond with the theory; but the difference was 
not greater, than might naturally be expected from the cir¬ 
cumstances of the experiment. That equal measures of hy¬ 
drogen and oxymuriatic acid are really evolved, appears to 
me to be proved by the agreement, which I have in several 
experiments remarked, between, the hydrogen gas obtained, 
and the contraction of volume in muriatic acid e^Uified over 
mercury. Now the latter effect of the process can be explained 
on no other principle than the absorption of oxymuriatic acid 
by the quicksilver. 

'When muriatic acid and oxygen gases are electrified togd- 


V((i 

by the same agency. As examples, it maybe sufficient at present to 
■' ttate, that nitrous acid and nitrous gas are generated by the action of 
thfjldtctric spark on mixtures of oxygen and nitrogen gases; and that, 
by^'the same power, they are again resolved into their elepients. If'this 
were the proper place, it might, 1 think, be rendered probable by several 
argumeiitts, that electricity, when thus applied acts rather by mechanical 
collilioii^ by inducing a change in the electrical states of the eiement* 
of bodiein 

• Phil, Trans. 1800, p. 200. 


ther 
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ther over merCttry, a gradual dknmutton eus¥ii| ift tli^r bulk,* 
and the mercur) becomes tarj^isbed, jj^Oisel/as by, tjne coqtapi 
of oxymuriatic acidly, f have Jaielyi> examined Ums i^enqy of 
Munatic acid piocess on ar considerable quantity of the two gases 
pi»es. electrifi- conhned in a vessel, into which they were admitted after ©a* 
cd .liooe, hausting it by the air-pump. The phenomena, which in this 
and (wyinuri- making the experiment are extremely decisive add 

atie acid gas. interesting, are* the production of wattr’^^dhd of oxymuriatic 
acid. The former, combining with a portion of the undecom¬ 
posed muriatitjt acid, is deposited in drops upon the inner sur- 
face of the vessel, in the stale of liquid muriatic acid. When 
the stop-cock, which confines the gases, is opened under mer- 
cuiy, a quantiiy of that metal lushes in, and has its surface 
instantly tarnished. Besides this test of the production of oxy- 


Tlieae results 
agree with 
cither thewry. 
The oxiaeu 
anay amte 
with the muri¬ 
atic aeid and 
water be dfpo- 
utedf —or the 
ozigen may 
unite with 
hydrogen as 
one e^ the 
priiwiples of 
xnur. acid and 
form waterf 
while the oxy- 
Riur. acid is 
disengaged as 
the other pria- 


muriatic acid, its presence is tendered* unequivocal (after ab¬ 
sorbing the undecomposed muriatic and by a few drops of 
watei), both by its smell, and by its effect in dischi^gipg the 
colour of litmus paperf. ^ 

I'hese results, it will be found, may be rec^HicileJ with 
either tlqjory. According to the one which has been com¬ 
monly leceived, the oxygen unites with the real acid of mu¬ 
riatic gas, which becoming oxymuriatic acid, deposits water. 
On Sii 11. Davy’s view, the oxygen unites with the hydrogen 
of the muriatic acid, and cornposes w'ater, w’hile the oxymuriatic 
acid IS nier<!^ aneduct. 1 am not aware of any refinement of 
the process, by which tlie value of these two explanations can 
be compaied. Something, however, w-ould be gained by a pie- 
cise determination of the propoitions, in which the two ga^s 
^urdt8 each other. For since, on Sir H. Da^'y’s theory, mq- 
riatic acid contains halt its volume df hydrogen gas, two n^ea- 
sures of which are known to be saturated by one of oxygen, 

0 

• Phil, Trans, 1800, p. 193. 


f Those who wibh to repeat this experiment need not be deterred t>f 
the appteh^sion of the labour attendtag it; for 3 or 400 dischaig^js 
frein a Ltydeo jar of moderate size, are sufficient to occasion a diwi 
precipitatiep of moisture. When a mixture of oxygen utd ^ 
acid gases ii even siffiered to stand over mercufy, a gradual 
of volume taker place; the|p|riatic acid, "tf in proper fliiportidB^ 
entirely disappejirs} ahd calo^l is deposited upon the surface of the 
gbus vessel; but, in this case, there iau© visible productiqo of motiturt. 
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ft toHatic artad piS ahouM be cbai^d ilito oxjr* It my be of 

mtiHsttk: by pnc-fourth igC bujlk of oxygen. Accot^^ to 
Oat Loss A)0 and Til BN Athree nfeasj|||’es of muriatic acidas^uin the ^ 
should condense one of oxygen (or only one>th|fd their bulk), ox^^Twid 
and should &rt|| two measures of oxymuxiauc acid. Hithefto* ai^ 

I have nOt been able to satisfy myself respecting the true pro* ^hlch 
portions of oxygen and muriatic acid gase^j, that are capable 
of beihg united electricity j for though I have made several n« yet been 
experiments with this view, they have not agreed in yielding ' ^ * 
similar results. The condensation of a part ofj^the ondecom<t 
posed acid by the water, which is formed during the process, Jt 
win, probably, indeed, always be an impediment to our learning 
these proportions exactly. The fact is chiefly of value, as it 
affords an example of the production of oxymuriatic acid under 
the simplest possible ciicumstances; and as it shews unequivo- 
'cally that, under such circumstances, the visible appearance of 
moisture ii a pan of the phenomena. 

Manchest^, Jan. 0, 1812 . 


XI. 

Mxperiments on Putrefaclion. By John Manners, df. D. 

Philadelphia. In a letter from the Author. 

To Mr. Nicltol^. 

SIR, 

IROM reading a paper upon the vinous and putrefactive Whether exy- 
fermentation by Gay Lussac, in a late y'^r^^etoVuu’s** 

** Philosophical Journal,” in which the author, according to the faction, 
geWei al qptnioti of chemical philosophers, contended that the 
aedbss of atmospheric air or oxygen gas, was a sine rju<unon 
of the process, I was induced to institute the following experi- 
mtttts on putrefaction, by which I have proved (as I conceive) 
beyond the possibility of exception, that oxygcit Is pot only 
Ariel to the putrefactive fermentation, but has, whmi in 
wilhth^ pqtirfying suUsiande, no influence on 

ih^t proRs. 

VbL. XXXIV>-~No. 156. E 
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MusctiUrfleth 1 secured sope fresh muscular flesh (a hiinib) til. 

hi^atr"ihove'^ the bottom of a glass jar, and invert^ it ovitfr difthted wateti^ 
dmilled water, ohserving that the water within tlK»*jar was pri^liely on a 
level with that whicil was externa! j that any absorption of 
either of the components of the interciudid atmosplierto air, 
might be notfed by a corresponding absorption of water witlihr 
the jar. 

Fahrenheit's therhiometer stood at 70 ®. At which tempera¬ 
ture it was kept during the experiment. 

The water That the distilled water was perfectly free from any oxygen 
^s, I proved by Mr. Dusseu’s method : viz. I tinged a portion 
of the same water with litmus, and passed nitrous gns through 
it, which Dr. Priestley proved would combine with the oxygen, 
and be converted into nib ic acid, which would change the 
/litmus red. Dr. Thompson says, however, that this is not a 
critical test, and that the litmus>will not be chan ged unless there 
be an unuSual quantity of oxygen gas present. 

Remarks on Upon the discovery of this properly of nitrous gas, by Dr. 
tSaciiometrjr. Prj^st]ey, he founded the first eudiometer, which has been since 
improved by Falconer, Fontana, Cavendish, Ladriani, "Magellan, 
Baron Voli' Mumboldt, Engenhausz, Dalton, and Gay Lussac, 
and contributed so much extend the bounds of philosophical 
knowledge. Before this important era, the only eudiometer, 
in the hands of the philosophers, was a sparrow, a mouse, ora 
taper. Sincci however, others have been devised j as the 
sulphuret 6^ iron by Sclfeele, the liquid hydro-sulphuret of 
potasb^ De Marti, the rapid combustion of phosphorus by 
Humboldt |nd Seguin, the slow combustion of phosphorus by 
Bertbo%t, the green sulphate and muriate of iron impregnated 
wifli qitrousgas by Davy, and the detonation of hydrogen gat 
by Volta. ^ . . . 

The putrefac* The jat;‘rDmained three days, during which ‘ time the fl#)i 
undergone tlie putrefactive process, as was evinced, by th* 
iaclu^djrir olfecisive odcAir emitted. But at no lime could 1 observe 

abtotptidn of ^ter within the jar; except where there WW «; 
coitesporfflini reduction of atmospheric temperature, and: 
oaoequunec a coiid|nsatioD bf the interdiided air, : 

JPriesrieyf inysimilar experia|pt, found alkali augmetfU^ionii; 
jjiir jrltblii thdjar jul havet subsequent experiments. 

epn^d, WM xn»lyi^d^ Witb the end^nteter.^bC 

HumboUG 
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tlomboMt, bqit nbi foatidto clifFer from atmospberic air m*lhe 
pro^itbrV f its oitygeo an^i^trogen, " 

The Sidle of the harometer, however, was not attended to in 
this experiment, which renders it liable to exceptlqp. Neither* 
didDr. Priestley attend to tire state of the barometer in his 
experiments, or if he did he omitted to mention it. 

1 repeated this experiment over mercury. The thermometer Repetition ol 
as before stood at 70 , and the barometer at 2 Q'l inches. 
experiment was continued three days, when the putrefacljv«|^ercnry ;wtth 
fermentation had taken place, as was evinced the oiiotw bft absorption, 
emitted: but there was'at no time any absorption of mercury 
within the jar. Upon examining the included air with the 
eudiometer it was not found to differ from atmospheric air. 

But to magnify and render more conspicuous any absorption. The same re¬ 
in consequence of a diminution of the included altljospheric 
air, by the combination of its oxygen with the animal matter, I mtrcurtal «p- 
invented an inyslrument which I shall jiow describe. paratus, 

I took a cylindrical bottle perfectly transparent, and put half 
a pound of ^muscular flesh (a portion of the diaphram of ^ 
bullock) in the bottom of it and secured it there. Tlie flesli 
was taken while warm, and cooled under mercury to prevent the 
access of air. To the bottle was adapted a cork whicii was per^* 
fqrated, and a bent tube passed through the perforation, the 
other end of which was hermetically sealed. mercury 

was then pul into the boiths—the bottle corked and made 
perfectly air-tight by luting and sealing—the bottle was Ijow 
inyerted. The mercury filled about two inches of thifneck of 
the bottle, and was made to pass up the glass tube by lilatin^> 
it, and expanding the air, and thus expelling a portion of if to 
a proper distance. In this situation the bottle was ^ut to rest 
in »l5xed position. A thermometer was included witKin the 
hottfe in order to note the temperature. 

bottle and curved tube in some measure represented 
Mf. Leslie’s Plfferential thermometer. The harocqptrical 
iofiuefloewas perfectly excluded. And as variation^ in the 
temlNItQre equally affected both the air included in toe tnbeV 
an^^hat llrtho bottle, itls evident th0thermoti^tricaIinflubm:e 
could not affect the experiment. To tliie t&be was adapt^ a 
gradnatM scafe, \yhich would ibark any rise or fall of meicuqy 
iothlrtab** 

U 3 Kow 
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carbonic 
acid gas 


calculated 4 o Now it is clear'that ibe smallest dimitmtlon of aif in t!i« 
shew minute bcrtUe would be marked by a corresponding fall of the mercury 
111 the tube, the calibre of whick was not more than one line. 
Or, on the contrary, any evolution of gas would raise the 
* -mercury in the tube. 

No ibsoi^tion The apparatus remained three dap without any change of 
took place. mercury in the tube. On the fourth day the mercury began to 
rise, and continued to rise until the experiment was susfiended, 
which proves tiiat there was no absorption of oxygen gas by the 
^^utrefying substance. The thermometer included in the bottle 
stood at 60 , during the experinxint. Ti'his apparatus is easily 
constructed and may be used for many similar purposes as a 
gasometer. 

3 *utfefactiun As from all these experiments it appeared that no oxygen 
effected g^s was absorbed by the putrefying substance, I determined to 

of air: exclude t|je atmospheric air altogether. This I attempted Jirst 

by the following exjx;rimcnt. 

I put some fresh meat into ,4 gkiss vessel—filled it with mer¬ 
cury—placed it in the pneumatic cistern, and filled ’^t with car¬ 
bonic In this situation it was kept three days; at ths 

end of whicii period the flesh was found to have undergone the 
[luirefactive fermentation ; yet all air except carbonic acid w^as 
excluded. Thou^i Sir John Pringle and Dr, Me Bride (and 
the latter from actual ex|>eriments) contended for the antiseptic 
powers of fixed air. The thermometer during lhi.s experiment 
stood at 70 . 

But as my object was to exclude oxygen gas, and as car- 
^•ydrogca ga.^. acic!''conlains that as one of its components, I thought it 
n^t impossible bat that the animal matter might abstract a 
portion of the oxygen from the carbonic acid, and convert it 
into carbonic oxyde : as is the case with iron, zinc, tin, and 
certain ipther metals. I therefore repeated the experiment, in 
every circumstance as before, except that I substituted hydrogen 
for carbonk acid gas: but with precisely the same resulj^ 
putrefaqilion went on as well as in any of my former cx^ri- 
ments. ' 

I tries siilphdirellfid hydrogen and nitrogen gasei in 
mannerli and wCUi the same tesult. 

I tlieg fell upon a second method of excluding atmosphtllcr^ 
^,«r,xud (^xygeu g-is. 

"I to® 


and in 




and in other 
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I took an eight ounce phiai and put six ounces of fresh beef Repetition of 

|[a portion of tlie (liapl\jrarn) iu the bottom of it, and sefcured it 

there. In procnriiig this beef I was so careful as to go to the fle,-.h closely 

"butcher’s myself, and have it cut off the moment the animal was furrouivlcd or 
' /n j , - HT»aersie4 in 

dead. Upon this meat while thus warrrtt and not affected* by mercury. 

external air, I placed a column of mercury, by filling the phial 

with that fluid. The phial was corked, and to the cork was 

adapted one leg of a syphon, which perforated the cotk, all 

which was made perfectly air tight by luting and sealing. 

The syphon was filled with mercury completely, and p^ed 
into the mercurial cistern. Over this w'as placed a glass vessel 
filled with mercury and inverted, in order to collect any gas 
that should come over. 

That there was now a complete column of mercury from the 
meat to the top of the vesse) inverted in the cistern. My object 
in the Jirst place, was to prove by the first phial containing the 
meat covered with a column of mercury, whether putrefaction 


could take place in that situation where the possible acces^ of 
air was ept off by the mercury. My object with the syphon 
and other apparatus was to collect and to examine tl»e products, 
if putrefaction should proceed : the thermometer stood during 
' this experiment at 70 \ 

In about three days tire putrefactive ptljcess was evidently 


going on. 

These expciiments were sufficient to satisfy me, that atmos- ConclusJut^. 
pheriepir or oxygen gas, is .so far from being essential to putre- ntltheTefseo-* 
faction, that it has no influence on that process where it has tial to, ni)r has 
free access to the putrefying substance. These ^^PGrinients 
•have since been repeated and confirmed by my friend-Dr. tion; 


Mitchill at my request. 

Ifierefore I am disposed to believe, that pntritfaciion naust 
fiepend on the destruction of the equilibrium <5f ltlroction.s, 
which in ibe living state of animals exists among the elementary 
principles of which they are composed, by the loss of lilulitif: 
by which new attractions are called into action, and new com* 


b'ii that It is 
caused by 
changes ini the 
substance 
itselt. 


Hn^l^ns and decompositions take place. 

33 ^x 1 object was to examine the products of putrefaction Pradurts of 
which had taken place without extrinsic oxygefi, puttefactlom* 

The Jirst product was a bloody sernm. Scrum. 

Tho second was a transparent gas, possessing the iransparency^.G'Sff^ 

elasticity, 
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Examination, 
of the gas 
from putrefaC' 
tioQi 


by litmus 
and acid; no 
chan ge. 


by turmeric ; 
no ebaugc. 


Th« gas was 
not absorbed 
by water. 


by sulphate 
Of copper 
Ohaoge, 


tiy carbonic 
•cid gas; no. 
dbtai^e. 


glasticily, dilatililify, compressibility, and oilier mechanical 
properties of atmospheric air. 

As the gaseous products of putrefaclion had never been col¬ 
lected and chemically examined, IJlhou'tht it an object of 
importance to give it a careful and critical analysi.s. 

1 therefore proceedlll to examine it in the following man¬ 
ner. 

As it has been the unanimous opinion of chemical philoso¬ 
phers, who have WTttten upon the subject, that ammonia is 
generated, and is the principal product of pbirefactiou, I jSrst 
tested for that substance. 

Jst. By passing a piece of litmus paper, reddened by vinegar, 
into a vessel about half filled with this gas over mercury—no 
change. 

2d. Some of the gas v/as passed through an infusion of /*/- 
mus reddened by vinegar-r-no change. 

3d. 1 filled a ve.ssel wi'h mercury over the mercurial bath, 
and displaced about half of it by passing up an infusion of 
litmus reddened by vinegar. After which I passed up the gas, 
■which was somewhat absorbable, until it was strongly impreg¬ 
nated with it, and had accumulated in the top of the vessel—• 
no change. ^ „ 

4th. 5th. and 6th^I tested it with turmeric in all the three 
ways in which litmus reddened by vinegar was used—n(> 
change. 

yth. I passed up a piece of wet sponge by means of a wire> 
but there was no perceptible absorption of the gas by the watet 
contained in tike sponge. 

8th. The sponge was withdrawn and w'ashcd in a solution of 
sulphate of copper—no change. 

pth. I passed up a solution of sulphate of copper into a 
' vessel filled with mercury over the mercurial cistern until it 
^V?.a5 two mirds displaced by the solution of copper. I then 
pasted up the gas until the solution was strongly impregnated 
with it and it had accumulated in the top of the vessel—no 
change. ^ 

JOih ,Carlon^c acid gas was passed up into a vessel 
ing this gas. No chemical change (except with ISIr. 
we calif he admfxture of gases chemical dissolution.) car- 


boot« 
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bonic acid produced an augmentation in the bulk of the gases 
proportional to its quanijyy. 

llth. ii/itria/ic acid was passed into a vessel filled dot hy mori- 
with gas over mercury—no change.' 

These experiments were abondantly .|i|pcient to prove ttfar 
there was no ammonia in the products of putrefaction, at least 
where it lakes place without the influence of external causes. 

Secondly, I tested it for oxygen in the following manner. pho^^no^*' 

1 St. A piece of phosphorus was passed up into a vessel filled combustiou. 
with this gas and standing over mercury. The phosphorus 
was fused and became perfectly fluid, floating upon the surface 
of the mercury, by pouring boiling water upon the vessel. 

But there was not the slightest appearance qf combustion. 

2d. Water was now passed into the same veaiel, which was 
tested far phosphoric acid by litmus —no change. ^ 

3d. Nitrous gas was passed into a vessel filled wit.h this gas by nitious 
over mercury—-no change, except in the bulk proportional to 
the gas added. ^ 

4th. Water was now passed np into the same vessel and 
tested for nitric acid by litmus—-no change. 

5 th. A mouse was passed into a vessel of this gas wliich by a mouse, 
instantly died! 

These experiments were deemed suflScient to prove the Conclusion; ne 
nonexistence of oxygen. 

Thirdly, It was now tested for sulphuretted-hydmgen. 

I St, A piece of silver was placed in a vessel of this gas which Silver shewed 
was not blackened or converted into a sulphuret when with- 
drawn. A piece of silver was also kept in water highly impreg¬ 
nated with this gas, and one was placed at the end of the tube 
from which the gas was disengaged, and with the same remit. 

2d. The gas was passed through a solution of nitrate of silver Nitr. otsil. nv 
—no change. ' change. 

3d. A vessel was filled with mercury over the mercurial 
cistern, and displaced by passing up a solution of nitrate of 
until the vessel was half filled with it. After which the 
ss was permitted to pass up, as it was disengaged from the 
Ifrring substance through the mercury, and through the 
solution of silver, until it was strongly iropreghaled with it and 
had accumulated in the top of the vessel—no change. 


oxygen pre¬ 
sent . 


4th, 
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Acct. of lead : 
no change. 


Concluaion. 
No sulph. 
hydfog, was 
formed. 

By litmus. 


and. by lime 
water 


and then an 
acid. 

The gas prov 
ed to be car- 
honic. 


4tb. A solution of atetate of lead in ^ same manner as 
experiment 2d—no change. 

5tli. A solution of^{|t«iate of load was^pregnated with this 
gas in the same mah^ that nitrate of silver was in experi¬ 
ment 3 -no cbange^l^ 

These tests w'ere Efficient to prove that no sulphuretted 
hydrogen was formed. 

Fourthly, I testetl it for carlonic acid. 

1st. 2d. and 3J- By litmus in all three of (he ways ift which 
litmus reddened by vin ger was used for ammonia -reddened. 

4th. J filled a vessel with mercury over the mercurial bath, 
and passed op a quantity of Jime water* after which I passed up 
the putrescent gas.—The/i*ne \vas precipitated. 

5th. The precipitate etfervesced with the oxalic, sulphuric, 
nitric, and muriatic acids. 

Consequently the gas is carbonic acid : Probably htllding a 
foetid oil (or some of the animal matter) in solution to which 
it owes its ofFeudve odour. 

From the six ounces of animal substance I have already col¬ 
lected ICX) cubic inches qf this gas. 

1 am, dear Sir, 

Your obedient servant, 

. JOHN MANNERS. 

Philadelphia, Oct. \2lh, 1812. 

■ . ■■■ . . . . . .., If 
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of the excellent Qualities of Coffee, and the art of making it in 
the highest perfection. By Benjamin, Count op Rumpo&o, 
F. R. S. ..dbridged from his I'&th Essay, published in Low 
don. 


praises of 
coffee. 


Count begins his Essay with an eulogiuin on coffee. 

JL He celebrates it as uncommonly agreeable in its taste, 
salubrious in its effects, and producing exhilaration which lasts 
many hours, and is not followed by sadness, languor, ordeli^tyv' 
The glow of health, the consciousness of increased vigour of 
mifi^t affords, and the uniform experience of many able,brill- 
lllpt, and indefatigable men of the first talents in its favour—are 

among^ 
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among the topics on which the animated writer dwells in his , 
praises of this most delightful vegetable. He acknowledges 
his own obligatioh to (lowers^ and society will adroit that a 
more cogent^ instance could scarcely have been adduced in 
support of bis argument. 

But there is no culihary process so uncJl^in in its results as The ja^oodness 
that of making cotFee. The same materials, in the same pro depeiidT'irMt- 
portions, shall produce good or bad coffee according to the ly ou its pre¬ 
management. If the peculiar aromatic flavour of coffee be • 

dissipated and lost, its exhilarating quality is gone, and all that 
would have made it valuable,' To piepare it as it ought to be 
done, is the object ofthe Essay before us. 

Oreat care must be taken not to roast coffee too much, Particularly 
As soon as it has acquiied a deep cinnamon colour, it should be 
taken from the fire and cooled ; otherwise much of its aromatic 
flavour wUi be dissipated, and its taste will become disagreeably 
bitter. 

In some parts of Italy, coffee is roasted in a thin Florence This is best 
flask, slightly closed by,a loose cork,and held over clear burning m* 

coals with continual agitation. No vapour issues from the 
coffee sufficient to prevent the progress of its roasting from 
beir^Hclearly seen. The Count has adopted this process by 
using a thin globular vessel of glass, with a long neck, which he 
closes, when charged, with a long cork, having a small slit on 
one side, to allow the escape of the vapours, and projecting far 
eifough out of the neck to be nsed as a handle to turn-the \essoI 
round, while exposed to tite heat of a chafing dish of coali. 

This vessel is l^d horizontally, and is supported by its neck so 
as to be easily turned round which may be done without the 
least danger, however near the coals, providedihe glass be iliin,‘ 
and kept constantly turned. ^ 

In order that the coflee may be perfectly good, andjpry high Insi^nictions ‘ 
flavoured, not more than lialf a pound of the grain should be 
roasted at once j for when the quantity is greater, it becomes 
impossible to regulate the heat so as to be quite certain of a 
good result. The progress of the ojieration, and the moment 
mtjMUfirop^r to put an end to it may be judged and determined 
with great certainty } not only by the chauge#wltiicb lake place 
in the cqlour of the grain j but also by the peculiar fragr^ce 


which 
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which will first begin to be diflFused bjr it when it U ndarl/ 
roasted enough. 

r»Tee I*, best, jf coffee tn powder be not defended from the air,it soon loses 
mea ateij after >t8 flavour and becomes of little value j and the liquor is never 
roaitiog. such liigh perfection as when the coft’ce is naade immediately 

after the grain is rolsted. This fact is well known to those who 
are accustomed to coftee in countries where the use of it is not 


controyed by the laws ; and if a government be seriously dis¬ 
posed to encourage the use of coffee, the Count considers it as 
indispensable that individuals should be permitted to roast it in 
The roasted houses. But as the roasting and grinding of coffee 

coffee must be up Considerable time, the author describes a contrivance 
carefully pre- of a canister to keep it in, which has a double cover. This 
vessel is a cylinder of tin, having a sliding piston within, of the 
same material, formed like the cover of a box, but having 
severtil slits in its sides, by which they are sprung outwards and 
cause it to retain its place in the cylinder with considerable 
force. I'he piston, being pressed down upon the coffee retains 
it and defends it froth the air, while the same object is more 
completely secured by a common well fitted cover at top. It 
may be here remarked—that this kind of canister has the advan¬ 
tage of cmifining the anicle without including any air ittthe 
same space, except what may be diffused between the particles j 
—but that, with this exception, a well-corked bottle or other fit 
vessel may answer the same purpose. 

Preparation of After giving instructions for roasting the coffee and keeping 
im^coffce^* i^or use when gTQupd, the preparation of the liquor constitutes 
the next subject of inquiry. Why this should pe so uncertain 
can only be explained by reference to the circumstances on 


which those qualities depend which are most esteemed in 
coffee. ^ 


A peculiar '' water extracts from coffee which has been pro¬ 

aromatic »u.h' perly roasted and ground, an aromatic substance of an exquisite 

StAQCC c^Trjict* ^ ^ * I. * 

wl by boiling flavour, together with a considerable quantity of^, astringent 
water. matter of a bitter, but very agreeable taste j but this arb- 
matic substance, which ii supposed to be an oil, is extremely 
volatile ; andsis so feebly united to the water that it escapet 



into air’with gFeat fadlity. * ■ 

’^ff.aicup of lire very best coffee prepared in the bigliest per- 
fectiofi, and boiling hot, be placed on a table in the middle of a 

‘ room. 
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rooip, and sufTcre*^ to cool, it will, in cooling,.fill the room with 
its fragrance 3 bat the coft'ee, after haviog become cold, will, 
be found to have lost a gre» deal of its flavour. If it be again 
heated, its taste and flavour will be still Cirther itnijaired ; and 
after it has been heated and cooled two or three times, it will 
be found to be quite vapid and disgusting. * 

The fragrance diffused through the air is a proof, that tlie Upon thU tlm , 
coffee has lost some of its most volatile parts 3 and as that liquor q* 
is found to have lost its peculiar flavour, and also its e;ihUarating pends, 
quality, it is inferred, that both these qualities must undoubtedly 
d'^pend on the preservation of those volatile parts which so 
readily escape. 

If the liquid were perfectly at rest, the particles which could Itwowl^not 
escape from its surface, would be incomparably less in quantity, 
than would escape by agitation, which would continually pre- no agitation, 
sent new portions of the fluid to the air. But all fluids, while 
heating or cooling, by partial communication, are known to be 
agitated 5 a fact long and well ^kaown, but particularly ck- 
plained ^nd insisted upon by our author, in many of his valuable 
works, aud which he again perspicuously and familiarly explains 
in the present essay. His object is to indicate by what means 
the l^at of the liquor may be uniformly kept up in all its parts : 
for the consequence being, that the parts will, in those circum¬ 
stances, be at rest, the motions by which the aromatic parts 
might have been dissipated, will not take place. 

By pouring boiling water on the coffee, and surrounding the Agitation coaf. 
containing vessel with boiling water, or witMhe steam of boil- ^uwouifd- 
ing water, the coffee itself will be kept iJermanenlly at the same ing the vessel 
heat, and will rot circulate, or be agitated. boiling 

The Count observes, iliat from the well-known fact, that steam, 
boiling water is not the most favourable {(ft* extracting the 
saccharine parts from malt in brew'ing, he w’as induced to try a waurf 
lower temperature than the boiling heat in making 00^63 but 
the coffee did not prove so good. The cold infusion of coffee, 
which he afco tried, was of very inferior quality. 

* i have always understood, that the temperature of boiling is no 
Otherwise exceptionable in brewing, than becaiwe it malm a pudding ; 
which phrase denotes, that the grains are rendered s* |dhereDt to eac^ 
other, by the sudden and complete extricatioa of umcilage, that i[he 
wort cannot run off—N. 
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The rotnmpa Tlie common method of boiling coffee in a coffee not, is 
waatcl'uUud economical nor judicious. A large quantity eff ihema- 

bad. terial is wasted in this method, and more than half of the aro¬ 

matic parts, so essential to its good qualities, are lost. 

One pound of One pound of good Mocha coffee, which, when properly 
rd'^cups fo®***®^S’‘^’tmd, weighs only fonrteen ounces, will make, 
by proper management, fifty-six, full cups of the very best coffee 
that can be made. 

ftfcmtbe jf it be not ground finely, the .surfaces of the particles only 
' will be acted upon by the hot water, and the w'aste will be 
very great, from the large pvoportron of coffee left in the 
grounds. 

A coffee cwp The size of a coffee cup in England usually answers to 8^- 

«ont«iiis one cubic inches, but the Count considers the measure as a 
proper standard for a cup of' cojffee, which he therefore adopts. 
This will fill the former cup to seven-eighths of its capacity, 
and « quarter of an ounce of ground coffee will be fully suffi¬ 
cient to make a gill of the most excellent coffee. 

Coffee mnst. ** known to chemists, that any solvent already in part 

be made by charged with a substance intended to be taken up, will be less 


A coffee cwp 
contains one 
gilk 


Coffee mnst. 
be made by 


and*^oot^'bvde- than before to rake up any additional quantity j and 

... ^ .. 


The vessels 
and their di 
nxensieiui. 


coction. Upon this is founded ti:e process of percolation or straining, 
as is practised in brewing and other arts, and has been for some 
vessels time recommended and used-in making coffee. To this the 
mensiena. Count gives his approbation. He finds, by expeiicuce, that 
tlie stratum of ground coffee to be laid upon a perforated 
metallic bottom vessel or strainer, ougirt to be about two- 
thirds of an inch thick, and to be reduced by pressure by a pis¬ 
ton or flat plate of metal (after levelling it) to less than half an 
inch. From ibe data he inters, by a chain of observations, that 
jf the height of a cylindrical vessel or strainer be taken con¬ 
stantly atf 5^ inches, the diameter of its bottom must be—'To 
make I’cup of coffee = inch—2 cups = 2f—^3 or 4 *cup9 
= 2|—5 or 6 = 34—7 or 8 = 4—9 or 10 =^4^—11 or 
12 = 5. 

A strainer, a Th^se Strainers are to be suspended in their reservoirs orwes- 
veservoir, and sels containing the coffee, and the whole included in another 
called the boiler, wliich is to contain boiling water,^'l;ept 
h# bjl a lamp, or otherwise. The forms of these are given 
^With drawings, upon which U does not seem needful to enlarge 


A ^traiiacr, a 
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in the present abridgment, becanse there are several vessels of 
this description^ with the^exception of the surrounding boiler^ 
to be found in our shops. 

The reader must have recourse to the essay itself for these Description of 
and other particulars of considerable interest, and delivered 
the familiar and perspicuous style which distinguish the wri-paratus for 
, rings of this author .0 The poor, and those who prefer simplU niaking cofferf. 
city of structure to the extremes of j>erfection, will be gratified 
bye description of-his last apparatus, fig, 8 . It is a porcelain, 
or earthern jug, with a tubular spout, not unlike those which we 
call milk jug.s, except that these commonly have a lip-spout 
(which would answer nearly as well.) Into the mouth of this 
is fitted a tin vessel, which fit.s and descend.? a little way down. 

It has a fiat bottom perforated with many holes, and a good 
cloae cover; and it w'ould be well to have a round plate or 
rammer, to compress the cofFe-e on its bottom, and defend it 
from the stream of hot w'ater, W'faen poured in. These several 
parts are to be dipped in bofling water before using, and the 
difference between coffee made by this simple and cheap appa¬ 
ratus, of which the mug may also be applied to other uses, 
and that made by the the most perfect machines, will scarcely 
be distinguishable. 


Sufficient length has already been given to our abstract, to General con* 
forbid us to follow the Count in the explanation of his views 
directed to the b nefit of society, with relation to the com- 
forts of individuals, as w'ell as to the economy of the political fit* coffee, 
aggregate. That it would be preferable to*#onsun 3 e an article 
produced by the colonies of Eurojiean nations, who demand 
il*e manufactures and products of the , parent state, instead of 
sending bullion to eWa for an'article of less value: that it 
would be preferable that the poor stiould enjoy the innocent 
exhilaration of coffee, and the nutriment of sugar, instead of 
forgetting their hardships, during the momentary intervals of 
insanity, produced by fermehtod and distilled liquors } that they 
should be cheerful^ benevolent, animated, healthy, and indus¬ 
trious with coffee,; instead of beaoming outrageous, mischievous, 
diseased, idle, and,sunk in languor and debility with ghi, &c. fire. 

Tli^ are among the meditations interspersed llwougb this liitje 
work, which the reader will tejgratified In cpnsjuliting, ai^ will 
probably be induced to make others in his turn. 
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" '-ff-^^*^***** ia the next fo^wing nbiervattoa. 
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EEMARKS. 

Tmth Month, 27. Milly and overcast a, ra. j wet at moon s 
p. m. the Barometer descended at the rate of ^ tenth of an 
inch per hour, the wind increasing in proportion, with raticli. 
rain, the clouds sweeping the earth. The evening was very 
tempestuous ; before midnight the Barometer bad risen again 
and the weather was moderate. Many large trees were blown 
down. 28. a. m. hoar frost rather misty. At sunset, the sky 
exhibited a hne collection of coloured clouds, in the modifica- 
lions Nimbus and Cirrus, with ’broad parallel bands of red in 
the haze above them. 28. Fair and calm. 30. Cirrostratas and 
Cumulus : the sky again bcantlTully coioural. 

Eleventh Month. . 1. Cloudy. 2. a. m. wet. 5. Fine day. 
6. 8, 9, lOi It. Chiefly misty or cloudy, with boar frost, and 
some very thick local fogs. 11. Overcast, a. m. The Cirrostra^ 
tus prevails, and sounds travel wiili the wind to an unusual 
distance : we bear the rattling of the carriages on the pavement 
in Lottdon through a direct mean distance of five miles. This 
phenomenon is to be attributed to a thick continuous siiect of 
haze in the air above us which acts as a sounding board. 12.^ 
“Rain through the day. 13. Misty : rain : sounds are again 
distinctly heard from the city, 15. Fair : a at night. 10. 

Overcast j with an easterly gale. 18. Wet stormy day, night 
clear and_^calm. 20. Misty, much rime on the trees, which 
came off about noon in showers of ice. At ll a. in. a perfect 
but colourless how in the mist: near 4 p m. there was a shower, 
in which the rainbow shewed its proper colours, 22. Clear : the 
griMind just sprinkled with hail balls, 23. a. m. misty rime, p. 
m, clearer, thaw in the night, 24. Clear morning. 

9 

RESULTS. 

Wfuds^for the greater part westcili ; though the rain chiefly fell 

during an easterly wind. 

Baronieter; highest observation, SO‘38 inches; lowest siBiSe incliei j 
Mean of the perio^ 5J9'67^8 inches. 

Themiometer : highest 55° j lowest Sjl*. niean4t'31°. 

Evaporation 0*58 inches. Kam )g'4d iocl’^s. 

' PiAiaxow, L- H0\f.4RD. 

Ticeifith 
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XV. 

Description of an improved Pump for raising the Water from 
Wells or Mines, while sinking or making. Bp Mr. William 
J3runton, of Buiterley Iron Works, in Derbyshire*. Ex- 
irapted from the Transactions of the Society of Arts, pub- 
lisked in the Year 1812 . 

T he contriver of this purap, previous to entering upon a 
description of iiis drawings, giv^ the following statement 
of the inconveniences he proposes to obviate. ' 

First, as it is necessary for the pumps, whilst sinking, to be 
always working upon air, that the water may be kept very 
low in the pit, the engine of course frequently goes too fast, 
and carries np/by the violence of the current, small pieces of 
stone, coal, or other substances, and lodges them above the 
bucket, which must considerably retard the working of the 
pump, and wear ^le leather. 

Secondly, When the engine is set to work, (after havingheeo 
stdpt whilst working upon air, and consequently a quantity of 
ajr remaining in the suction-pipe, with the small stones, &c. 
deposited on the valves of the bucket) it often happens, that 
the compression of the air, by the descent of the bucket, is 
not sufficient to overcome the weight of the bucket valves so 
loaded with rubbish, and the column of water in t^ Jtand 
pipes, the pump is hereby prevented from catching its water ; 
the usual remedy for which is, to draw the bucket out of the 
working barrel, until a quantity of water has escaped by its 
sides, and displaced the air. Observe here, that this often hap¬ 
pens from the- unuecessary magnitude of •the apace between tha 
bucket and clack. 

Thirdly, 1 he pumps are suspended in the pit by capstan 
topes, for the purpose of being readily lowered as the pit is 
sunk j the stretching of the ropes, (especially when sinking 
in soil stfata,) occasions much trouble, by suffering the pompa 
to clroke; but the most s^riqus evil is, that (he sinkers, in 
sliiftihg the j?ufnps from one place to anbtber, throw them very 
far opt of perpendicular, thereby causing immense friction^ 

* For which the silver medal was viotecl*< 

and 
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and we.yili/g in rill tlie parts; besides endangering the* whole Improvfd 

apparatnsj by breaking the bolts and stays, and straining the 

joints, wp'Is, mine* 

Fourthly, As the pnmps sink, the delivering pipe at the sliafts, ficc. 
is raised, by putting on short pipes, generally about a yard at • 
a time, which occasions many stoppages and much hindrance in 
the work. 

Having an engine pit to sink at Codnor Park Colliery, Der¬ 
byshire, belonging to the Bnlterley Iron Company, I endea¬ 
voured to obviate the difficulties stated ; and first, for the [jur- 
pose of pret^enting the pumps wot king too much upon air, 

I constructed a w'oiking barrel, (which in this case was nine 
inches diameter,') w'iih a side pipe three inches diameter, con¬ 
nected therewith fay an opening at the top and bottom ; also 
at the upper end of the side pipe I fixed a valve, so as to slide 
over and shut the communication with ilie working barrel, the 
stem of the valve by which it is regulated, passing through a 
stuffing box, and by letting a quantity of water return througU 
the side pipe to the bottom of the working barrel, (the men at 
the bottom regulating the valve, so that (he pump takes tn6 
water as it comes,) very little rubbish is then taken into the 
pump, and much wear and tear of buckets prevented- 

Secondly, 1 also, by this valve and side pipe, preclude the 
iiot essity of ever drawing the bucket to displace the air. The 
clack pie^jie was made as small as possible, and the clack with 
its gearing tery low, in order to have as little space as possible 
between the bucket and the clack.. The clack, as represented 
m the drawing, possesses the advantages of being easily caught 
by the clack hook in case of being under water. I'lic ring 
prevents it from oversetting, and thereby fastening itself in the 
pumps, and the valves are very easily repaired by unscrewing 
the cress-bar, which admits of their being taken olT and re¬ 
placed. 

Thirdly, T avoid the inconvenience of suspending ilic pumps 
by ropes, by forming the suction-pipe in two pieces, ona 
inner and outer pipe j the outer pipe is bored for .about six 
inches in length, and the inner one turned cylindricaliy • to fit 
it; they slide into each other the whole length‘of a regular 
pipe, viz. nine feet : and they are made tight’ fay collars of 
leather, surrounded by a cup filled with water and clay. The 
VoT.. XXXtV.— No, 15a. F ’ pumpe 
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pumps are^ supported at proper distances, so as to suit th« 
length of the pipes, by beams, and across those are other 
beatns, upon which the flanclies of the pipes rest : these last 
^re not fastened by any bolt, irt order that they may be readily 
removed. The pumps, i)y these means, remain stationary, and 
tire suction-pipe lengthens as the pit is sunk, until it is drawn 
out to its full extent. The whole column is then lowered to 
the next Ranches, and another pipe is added to the top ; the 
lower end of the suction-pipe is formed somewhat like a 
crank, in order that the sinkers, by turning it rouqd ujx>n the 
other pipe, may move it from one place to another, and so 
prevent the necessity of sinking immediately under it. 

Fourthly, The pumi^ being stationary, as above stated, 
the pipe at the top will of course deliver the water at the same 
level at all times, and instead of being obliged to lengthen^ 
the column every yard sunk, it will ooly be necessary every 
nine feet. 

Fig. I. PI. If, is the fection of a shaft or pK, with the pump 
iflked in it j it is cast in lengths of nine feet each, screwed to¬ 
gether by fianches, ai'td supported by beams extending across 
the pit, (as shown in the plan, fig, 6,): short pieces are laid across 
these, with half circular holes in thena ; and these being put 
round the pump, just beneath a fianch, sustain the pump 
firmly, but may quickly be removed when it is required to 
lower the pumps in the pit j and, as they are not fastened, 
they do not prevent the pumps being diawnu,tpwards; A, fig. 1, 
is a door which unscrews, to*get at the lower valve or clack 
of the pump i this ivS more clearly exjilaincd in tlie' enlarged 
section, fig. 2 , where A has the same desigliation, B, fig. -2, is 
the working barrel, with the bucket D working in it j E is the 
clack, also shewn enlarged in figs. 3 and 4 ; F is the suction- 
pipe, and GG the moveable lengtliening piece ; this slides 
over, and includes the other, as in fig. 2, when the pump is 
first fixed ; but, as the pit is sunk, it slides down over the pipe 
F, to reach the bottom, as in fig. 1; the outside of the inner 
pipe F is turned true and smooth, and the inside of the outer 
pipe G, at the upper end, is bored out to fit it; the junclioa 
is awde perfect by leathers placed in the bottom of the cup 
a a, which holds water and wet clay over them, to keep them 
Wet and pliable, and covsequenily air-tight the lower extre- 

, mity 
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njity of the suclion-pipe G, terminates in a nose, pierced with improved 
a number of small holes, that it may not take up the dirt: this pumpfor^ 
nose is not placed in a line with the pipe, but curved to one weM8”mine- 
side,of it, so as to describe a circle when turned round j by shafts, &c. 
this means the sinkers can always place the nose in the deepest 
part of the pit, as shewn in fig. 1 j and when they dig or blast 
a deeper part, they turn the nose about into it, the sliding tube 
lengthening down to reach the bottom, of it : by this means 
there is never a necessity to set a shot for blasting so near the 
pump foot, as^to pul it in any danger of being injured by the 
explosion, as is the case in the common pump } in which this 
danger can only be avoided by moving the pump foot to one 
side of the pit, which necessarily thrown the whole column of 
pumps out of the perpendicular. * 

« The construction of the clack is explained by. figs. 3 and 4 , 
the former being a section, Rnd the latter a plan ; LL is a 
cast-iron ring, fitting into a conical seat in the bottom of the 
chamher of the pump, as shewn in fig. 2 j it has two stems, 

Ilf rising from it, to support a second iron ring, MM ; just 
beneath this, a bar, m, extends across from one stem to ano¬ 
ther, and has two screws tapped through it; these press down 
a second cross-bar, n, which presses the leather of the valves 
down upon the cross-bar of the ring L, and this holds it fast, 
forming ihe hinge on which the double valves open, without 
the necessity of making any holes through the leather, as in 
common ; but the chief advantage is, that, by this means the 
clack can be repaired, and a new leather put in, in far 
less time than at present, an object of the greatest importance j 
for, in many situations, the water gathers so first in the pit, 
that if Ihe clack fails, and cannot be quickly repaired, the 
water rises above the clack-door, so as to prevent any access to 
it, and tbeie is no«medy, in the common pump, but drawing 
up llie whole pile of pumps, which is a most tedious and ex- 
pehsive operation. In Mr. Brunton’s pomp, the clack can at 
any time be drawn out of the pump, by first drawing out the 
bucket, and letting down an iron prong, fig. 5 , which has hooks: 
on the outsides of its tw'o points j this, when dn^jped down, 
will fall into the ring M, and its prongs springing out, will 
catch the underside, and hold it fast enough to draw it up j 
another part of Mr. Brunton’s improvement consists in the 

F 2 add I- 
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of a pipe H, fig. 2, which is cast at the same time witlt 
finding*of the barrel, and communicates with it both at the top ai)d at the 
'h^ft ’ bottom, j List above the clack ; at the upper end the pipe is cbver- 

' ’ .ed by a flat sliding plate, which can bo moved by a small rod, / , 

passing through a collar of leather j the rod has a communi¬ 
cation by a lever, so that the valve can be opened or shut by 
the men in the bottom of the pit j the object of this side pipe 
is, to let down such a proportion of the water, which the 
pump draws, as will prevent the pomp drawing air j though ot 
course the motion of the engine will be so adapted, as not to 
require a great proportion of the water to be thus returned 
through the side pipe ; yet it will not be possible to work the 
engine so correctly, as not to draw some air, without this con¬ 
trivance; and if it does, it draws up much dirt and pieces of 
Slone into the pump, besides causing the engine to work very 
irregularly, in consequence of partially losing its load every 
time the air enters the pump. • Another use of the side pipe is, 
to let down water into the chamber of the clack to fill it, when 
the engine is first set to work, after the pumps have been 
standing still, and the lower part of the barrel and chamber 
empty*. 


XV. 


An Account of an Erperimmt made in the College Laloralory, 
Edinburghf drawn up Johk Davy, Esq. 


Sin, 


If water he 
not shewn by 
the contbuia* 


I N the precedingnumbersof your Journal, several papers have 
appeared, relative to the result of the combination of 


nation ofmor. mujiatic acid and ammonia. Mr. Murray first made the expe- 

a pas, and * y-jmeut for the purpose of ascertaining the nature of the 
amm, gas, the ^ j • 

mur.a gua for|q|^r gas-f-whether It be a compound of an unknown basis 
emtuifanene. and water, pr a compound of chioiio© and hydrogene. He 


* Tin* communication was accompanied My a hahdsotiie letter from 
that eminent civil engineer, William Jessbp, Esq., wim, after explaining 
the usual pra^ice and the effect of Mn'Brantbn'i imptoveraent, adda, 
that simplea^ft. jsfk wjU be #otmd,iii he hjss from eaperienbe ascer¬ 
tained, to befaf consiiierable value to those. iiaterested in miumg con- 

IV. , ^ ^ 


justly 
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justly coDcIudeJ, that if water was obtained from muriatic acid 
gas, by means of ammonia^ its existence in ihe acid must be 
admitted ; and that, on Ihe contrary, if no water could be pro¬ 
cured, it would be unphilosopInCal to suppose water present j 
but that muriatic acid gas must be considered as a compound* ■* 
of h'ydrogeue and chlorine. Such were Mr. Murray’s pre- 
n)i«es. 

The result of his experimenf, he says, was the production Asserted fact 
01 water from the munate of ammonia, formed by the union that the 
of the dry gases. He therefore, of course, concluded, that dry gases al- 
muriatic acid gas is not a compound of chlorine and hydro* CoJjJuXn 
gene, but of water and ail unknown basis {muiiatic acid j) r/i<4 ;n. «. ga/# 
in fact, that the old doctiines respectirig lhi.s subslance, “ 

which he ^ad strenuously defended before, arc correct, and 
the new theory advanced by Sir H, Davy, erroneous. 

This experiment was also repeated on a very small scale at 
Liverpool, by Drs. Bostock and Traill, and with nearly the same 
result. 

But other results h.ave been obtained.—-Sir H. Davy has sir H. Davy 

made the experiment several limes, and under different circuni* the unter 

, , ... , . , , , obtained no 

stances ; and has uniformly perceived no water, when the at- water. 

mospheric air was excluded, and dry vessels, and dry gases were 
employed j and my experience is agreeable to his, having been 
unable to obtain any water the only time I repeated the expe¬ 
riment, on subjecting the muriate to a heat not sufficient for 
its sublimation, though water was procured by lu;aiing the 
same salt, after it had been exposed to the atmosphere. 

It is not my object at present to attempt to reconcile these 
contradictory results, or to show, by any process of reasoning or 
criticism, that Mr. Murray has fallen into errour. It is my 
intention to confine myself to the concise detail of new ex¬ 
periments, which will tenjl, I trust, to decide the question. 

About two months since, when my brother. Sir H. Davy, Repetition of 
was iu Edinburgh, he was desirous of repeating the experiment experi- 

on the combination of muriatic acid and ammonia, with pr. 

, , ■. • , (Cminent mep. 

Hope. The experiment wa» accordingly made irt the QoUego, 
Laboratory.—Sir George Mackenaie, Mr, Playfair, and some 
other gentlemen, were present, • 

The alkaline and acid gasea employed^, were pare, and both The mm . gafc 
had pieviously been dried by exposure, for about sixteen hours, 

to 



70 


WATF.n IN KUfilATIC ACID OAS ? 


potash ; the substances having a strong attraction for water—the atnmoniacal 
mur. a. gas by^as to pieces of potash—and the muriatic to dry muriate of 
They wcre”hi The apparatus for making the experiment consisted of 

alternate por- a plain retort of about the capacity of twenty-six cubic inch 
ill”an eshaust. “casurcs, with a stop-cock, and of a receiver, with a suitable 
eH vessel. The stop-cock. The latter was filled over mercury with one of the 
WM d^^ii w'bicb from the receiver passed into the exhausted 

from the neck retort, by means of (he stop-cocks ; the other gas was intro- 
and*tW^b!^ag same way into the retort; and thus alternately about 

Cooled, and * ninety cubic inches of each gas were combined. The muriato 
the body heat-ammonia formed, was of its usual appearance, As it was 
* diffused over the whole surface of the retort, it was necessary 

to clear the neck by the sublimation of the salt into the bulb, 
that if any water was present, it might be detected bere in the 
second part of the operation. 

All the salt being driven into the bulb of the retort, by the 
heat of a spirit lamp, the neck was cooled and kept cold by 
moistened cloths, whilst the bulb was heated by a coke-fire, 
till the muriate began to sublime, and to make its appearance at 
the curvature of the vessel. The fire was now withdrawn. 
It bad beengiadually and equally applied, audit had been con¬ 
tinued for a considerable time. 


a dew, ]mt The result was examined whilst the bottom of the retort was 
perceptible, gtjn very hot, and whilst that part, where a little of the muiiafe 
sublimed, exceeded the temperature of boiling water. 
A dew just perceptible was observed lining the cold neck. 
The quantity of water was so extremely small, that the globular 
particles composing this dew could scarcely be perceived by the 
naked eye, unassisted by a magnifying glass. 

This result appeared to me very decisive. The quantity of 
gases employed was large j the water, which ninety cubic 
inches of muriatic adid gas should afiTord, is, according to hy¬ 


pothesis, e^ual to no less than eight grains. How great is the 
dilTetence between this quantity and a dew barely perceptible ! 
which may reasonably b6 refermd to a minute quantity of va¬ 
pour in tb^ gases, or to a little moisture derived from the 
mercury, small qupntlty of which entered the retort with the 

which srent^ , wished to ascertain bow much water would pro- 

.1 llacu aoch | dew aia was observed. iPov this purpose he'heated 
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in a retort, of a similar size to that used in the experiment, sixth of a 
a single drop of water, which it may be said weighs about 1 
grain. The appearance of condensed water in this instance in . 
the neck of the retort, was much greater than in the preceding; 
he thought that it was 3 or 4 times as great. 

M;iy we not*cooclude from these resets, on Mr. Murray’s Deduction: 

own ground of reasoning, that water is not a constituent part of qo* 

muriatic acid gas, and that this substance is a compound merely tuent part of ' 

of chlorine and hydrogene ? And may we not reasonably con- 

sider that very minute portion of water, which did appear, as c<»mp. of 

iincombined moisture derived from various sources ? It is chlorine and* 
/•I 4 . . . ^ . 4 . hydrogene, 

easy to account for the presence of about d- of a gram of water 

on the one theory; it is impossible to account for the absence of 

S grs, on the other. 

It has been aliewn, by Br. Henry, that ammonia obstinately 
retains aqueous vapour ; and Sir ]ft. Davy has proved, that a 
minute portion of solution of muriatic acid in water, may be 
obtained by intensely cooling the gas. There is great ditBculty 
in drying mercury without boiling it; and in the present 
instance the mercury was not boiled. These trivial ciraim* 
stances do not deserve notice, otherwise than as tending to 
account for the very minute quantity of water obtained. It is 
probable, judging from (be past, that objections will be made, 
and I wish to anticipate them. 

The present mode of heating the muriate of ammonia iuif^aterhad 
a close retort, which had also been adopted on a former occasion, been present it 
was objected to in a preceding number of your Journal. Mr- 
Murray there observed, that in consequence of the air being 
confined, it was possible that the water could not rise in vapour, 
or at least that it was impeded in its volatilisation. His reasoi}> 
ing was 8ubtile,and it would have been plausible had theie been 
no circulation of air in the vessel, and quite correct if the heat 
employed had not been sufficient to coavext the water into an 
elastic fluid or true gas.—{lut in a large reto^such as we used, 
there is a circulation of air,when heat is parti^yapplied; and the 
heat employed was far above that required for failing wk^. 

Not tp dwell on reasonings^ bn controverted points ire Experiment la 
always very justly to hie susi^ted, I shall Imve ^tborse to f^t. proof. 

A sinj^Ie drop of water was introduced into a retort, abobt ffie 
jkme, slae , as thtut employed in t&e experiments and U was 

‘ ' tightly ^ 
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fightly stopped by n cork. On the application of heat to (he 
bulb, the water passed off' into steam apparently with the same 
velocity that it would have done; bad there been a free com¬ 
munication between it and the atmosphere, and of course the 
steam was just as .leadily condensed. This |^periment was 
suggested and made by Dr. Hope. 

I have now finished the account of the experiments which I 
wished to communicate, and as I have no intention of answer¬ 
ing personal aspersiems, which are only injurious to the author 
when unjustly made, nor of entering again into a controversy 
concerning words, I shall here conclude, w'ith subscribing 
royselfj 

Your obedient humble servant, 

JOHN DAVY. 

Edinlurgh, December 9. • 

To Mr. Nicholson. ^ 

P. S. I have authority from Dr. Hope, and also from .Sir 
George Mackenzie and Mr. Playfair, to mention, that.,, the 
detail I have given of the experiment Is correct. 

I should have before observed, that the muriate was liealed 
in the jjreceding experiment in a partial vacuum. After the 
combinatibn of the two gases bad been formed, a little ammonia 
remained in the retort, and to this as much air was admitted, 
as was conceived sufficient when the heat was applied, to pro- 
duce the common atmospheric pressure. 
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■j Books, &c, 

Phihif>ph(cl!(llt^raiisnCtions tf the Royal Society of London, for 
,. tl 11 . '4/0.1 9 f pogei, with 12 plates. 

rj??HIS.p^Vcontaij^ the,fo^^ paper. J . Observiations of 
; a aeco^d with re^atj^ pn, ita,jcqnstrfit;tion, By 

William l}€|8c|jeU ijtperi- 

A|u‘actiQQl»f such Solids as are terminated bf ; 

: ; and 
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anil of solids of grejifest attraction. By T^^omaS Knight,'Esq. 

4. Of the Penetration of an Hemisphere by an indefinite num¬ 
ber of equal and similar (Cylinders. By Thomas Knight, £»q. 

.5. On the Motions of the Tendrils of jPlants. By Thomas 
Andrew Kni^, Esq. F.U. S. (See ouf'Vesent Vol. p. 37 >t . 
0. Observations on the Measurement of three degrees of she 
Meridian conducted in England by Lieut, Col. William 
Mudge. By Don Joseph Rodriguez. 7- An account of some 
Experiments on different Combinations of Fluoric Acid. By 
John Davy, Esq. 8. On a Periscopic Camera Obscura and 
Microscope. By William'Hyde Wollaston, M. D. Sec. R. S. 
(See our present vol. p. 26.) 9. Farther Experiments and 

Observations on the Influence of the Brain on the generation of 
animal heat. By B. C. Brodie, F. R. S. 10. On the different • 
Structures and situations of the solf^t Glands, in the digestive 
organs of Birds, according to the nature of their food, and 
particular modes of life. By Everard Home, Esq. F. R. S, 

11. On some Combinations of ‘Phosphorus and Sulphur, and 
on some other subjects of Modical inquiry. By Sir H. Davy, 
Knt. Sec. R. S. List of' Presents. Index. 


T/ie llisiory of the Royal Socifly from its Institution to the 
End of the 18/A Century. By Thomas Thomson, M. D, 
F. R. S. L. and E. 2 vols. 4to: jarice 21, 2s. and on fine paper, 
4Jl. I2S. 




Mr. Andrew Horn, of Wycombe/acquaints me that he has a 
short Essay on Fision in the press, in which the Seat of Vision 
is determined, and by. the discovery of a new function in the 
organ of Sight, 9 foundation is laid Tor explaining its medban* 
ism and the various phenomena, upon principles hitherto un- 
attemf^ed. ^ 


Bionomia. Opinions concerning JJfe and Healthy introductory 
‘ to a Course of lectures ea Ute Rhysiohgy of Sentient Mmgs, 
By A. P. BUdbah;.]^, D. of the Royal College of Htyskians, 
Xpndoq‘, ^vp/ll^jpages,‘ wUh 8p. Introduc^^ 

Where'the E^ster^^ science, not to he acquired w^bout 
di^p erudition, a diligent and cornet ^ki;jiatioia of facts, and 
in: bnlightened spirit of phllbsdpbical " research, thkes his 

station 
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Atatiou on an eminencej and by a few striking outlines gives n 
f:ketcbof the prospects around him, it becomes impossible to 
make an analysis of his work. 1 muf^t therefore condne myself 
to say, that this treatise contains many important and highly 
interesting truths, delivered with perspicuity ai^|piegance. 

JVI. De Luc’s Geological Travels in Germany, Fraijce, and 
Switzerland, are nearly ready for publicatiou* 

A work on Oriental Commerce, in two 4to. vols. By Mr. 
Milburn, with numerous Charts, by Arrowsmith, is expected 
to be published in a few weeks. 

Tirocinium medicum ; or a Dissertation on the Duties of Youth, 
apprenticed to the Medical profession. By IVilliam Clumber- 
layne. Member of the Royal College of Surgeons, Fellow of 
the Medical Society of London, bsfc, duodecimo, 253 pages, 
jUondon,\B\2. - . 

'IfHis familiar and very perspicuous Dissertation, contains much 
more than is indicated in the title. Jt is a subject of primary 
interest to the public, that the preparation and dispensing of 
medicines should be dotw wifb fidelity, precision, and dispatch. 
It Is of equal importance that the professors of the art should 
not be deficient in the requisite information. But in every class 
and every rank of Society, the habits of order, method, cleanli¬ 
ness, punctdklity, and other good qualities, which have been 
called the minor virtues, are sn essential to prosperity and bap> 
piness, that a book whl^ strikingly displays their advantages, 
most be considered as of much more extensive utility than any 
set of Aphorisms confined an individual profession. The 
good advice with which this Treatise abounds, is calculated to 
afford great bJSefit to the reader, whether intended fer the 
MedjjC^ profession, or for any other department of life. 

M« Zambeccari, acconipanied bj a friend, asc^edin a bal¬ 
loon from^olo^na, on the 21 st September. On his decent, 
^be b^con^ei^^entangled in the branches of a tre^, 
^ 10 ^ 1l^pre|t £oold be disengaged, caught fire, the two aero- 
liahj^tea^ef put. M. .^ambeccari was killed upon the spot; 

but 
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but M. Bologna, bis friend, survived,' thougb some of tus 
limbs were broken. 

The ascension of Bittotf, the mechanician, from Manlieim, 
was equally disastrous. When he had risen to a considerable 
height, he pt^ived, too late, that his balloon was damaged, ^ 
and he had no other resource than to open the valve. The 
balloon descended with extreme velocity, and the iiiBamnaable 
matter which it contained, took Bre, the sbreads of the ba!> 
loon falling upon M. Bittorfs head and breast, which were 
mneh burnt. On a sudden, his crazy vehicle struck upon the 
roof of a house, two stories high, from which be was pic* 
cipitated, and died the next day in great'agony. 

Mr. Sadler, the aeronaut, ascended from Belvidere^house, 
near Dublin, October 1, at 1 p. m. with the wind at south¬ 
west, and in thirty-live minutes had sight of the mountains in 
Wales ; he continued in the same direction till three o'clock, 
when being, nearly over the. Isle of Man, the wind blowing 
fresh, he found himself fast approaching the Welch coast; 
and at four o'clock, be bad a distinct view of the Skerry light¬ 
house, and the piospect of consummating bis ardent hopes of 
a speedy arrival in Idverpool. The wind now shifting, lie was 
again taken oiF, and lost sight of land ; when, after hovering 
about for a long time, he discovered live vessels beating down 
channel; and in hopes of their assistance, he determined <mi 
descending with all possible expedition, and prefipitated him¬ 
self into the sea. In this most critical sitoation he had the 
raortificatiou to dnd the vessels took no notice of Aim : 
obliged, therefore, to rpiscend, he now threw out a quantity of 
ballast, and quickly regained hi^sltuatioo in the air, to look 
out for n^ore .friendly aid. It was a length of time be^e he 
had the satisfaction of discovering any ; and^i^en observed a 
vessel, which gave him (o understand by signal, that she in¬ 
tended to assist him, but could not reach him. Two others 
%lso now appeared in sight, and one of them tacking about^ - 
hoisted the Manx colours: night how coming on, he Was de¬ 
termined to avail himself of their friendly aid, and once more 
descended into the sea; hut heire tlie ' wmd acting nptm the 
balloon, as it lay on tlie water, 'drew thecar with so much 
velocity, that the vessel could not overtake it } and^ tiot4vith- 

standhig 
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landing lie used his utmost efforts, and latterly tied his clothes 
to the grappling-iron, and sunk them to keep him steady ; siill 
the balloon was carried atvay so fast,* that he was under the 
necessity of expelling the gas j upon that escaping, the car 
actually sunk, and he had now nothing but the nesting to cling 
to. His perilous situation, and the fear of getting entangled, 
clotclrred the men from coming near him j until, being in dan¬ 
ger of drowning, Mr. Sadler begged they would run their bow¬ 
sprit through the balloon, and expel the remaining gas. Hav¬ 
ing done this, they threw out a line, which he wound round 
liis arm, and was then dragged a considerable w^y before tjhey 
could get him on board, quite exhausted. 


A meteoric stone, of the weight of 15lbs. fell to the earth 
on the 1st of March, 1911, in the village of Konleghovvsk, 
dependent on the town of Romea, in the government of 
Tsebernigoff, in Russia, and oiaking port of the domains of 
Count Golovkin, Its fall was preceded by three violent chips 
■ of thunder. When it was dug out from tte depth of more than 
vJrree feet, through a thick layer of ice, it still possessed beat. 
It was remarked, that at the third clap of thunder there was 
an extraordinary explosion, with a loud noise, and throwing out 
a great quantity of sparks. 

A new colifet was discovered by M. Pons, of Marseilles, on 
the 20th of July. Its course was then between the feel of the 
Cstnel-leopard and the head of the Lynx. It Was c^isco^ered 
afterwards at Paris, by M. Bonvard j and, according to the 
calculations of these astrouoinqjBb R passed its perihelion on the 
19th of Septernber, when its distance from the sun, taking that 
of-the earth aRtnity, was at 0,7/835, and its inclUmiion to 
the epl|ptic is 74° 50', 

ThojGeoloiical Society held its first meeting of the present 
session pfl Pt|day, November 6th, 1812. 

A 's^ond j^ter frptn Ed. L. Irton, Esq., in answer to some 
queriesth| ^f»ident, relative to the sand tubes found at 
^ prigg, in Culaberiand, %'ai read. 


From 
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, Fronpi t]iis it appears, that the tubes liave Ir.tlicrlo been found 
only in a single hill of dr^ftsend on the scn-.sboje, of the ex¬ 
tent of about five acres. The entire form of ilic tubes is not 
known; for they arc discovered in consequence of being laid 
bare by the drifting of the sand ; and the same cause almcit 
always breaks off, and injures their upper extremity. I'ho 
manner in which they terminate below, is still less known; 
one of the tubes was exposed by hazardous digging, in running 
sand, to the depth of about,fifteen' feet, witlxtut t|ie least ap¬ 
pearance of its being about to terminate. They lie parallel to 
eacb4)lher, and nearly vertical, but at unequal distances—-the 
number must be very considerable, Mr. Irton having himself 
taken away,, at different times, not less than a hundred. 

The tubes, whbn first dug out, are very flexible, but exposure 
to the air for a few seconds deprives them of this quality. The 
jiiictuosity of the internal glazing of these tubes, when re¬ 
cently dug up, stated by Mr. Iifou, in his first letter on the 
authority of another person, appears, on mote accurate exami¬ 
nation, to be a mistake. 

A communication from George Cumberland, Esq., relatir’c 
to some lime-stone strata in the neighbourhood of Bristol, 
was read. 

The strata here described compose the rocks opposite to the 
Hotwell Walks, and are farther illustrated by two drawings; 
the one of the external face of the rocks, the other of a large' 
cavern recently discovered. In clearing the g^und for the 
Erection of houses opposite to the Old York hotel, on Clifton 
downs, some interesting varieties of sulphate of strontiau were 
met with, hut the place being now covered with building and 
garden grounds, there is little Irkclihood of its being soon again 
o]>ened 'to the researches of the mineralogist.im 

A ctOnimunication, accompanied by three swings in illus¬ 
tration, from Dr. Mac Culloch, Mem. G. S. relative to a re- 
^larkabie interrupted vein in lime-stone, was read. 

This vein occurs ip a raill;Stone which was shipped, from 
Limerick, and h at present at the royal |)owder mills at Walr 
tbam Abbey, The istotie itself is a dark blue slaty .limestone, 
c3oatainipg conamipnle.UfagmeiHs.Qf marUi&iemaips; ,ihe vein 
by which it is traversed? is .vf^itish t^onjpact pf 

This yeiiv in its state, coosists of a number of separate 

angular 
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angular fragments, liaving somewhat of a general parallelism 
with such a correspondence at any fw(| neighbouring eEtreinitie!i 
as to render it a matter past'^oubt that they have once formed 
a continuous vein. 

* 'To displace snch a vein into its present position, it is necess.ary 
to suppose that the rock originally consisted of a series of very 
thin strata, which, being fissured across, formed a space for the 
reception of the substance of the vein. It is evident from the 
angularity and the irregularly-serrated edges of the displaced 
fragments, that the white calcareous carbonate must have been 
perfectly indurated at the time of its displacement : yet that 
the strata of the limestone must have been in a state to admit 
of a series of shifts or slides, each successively ^advancing with 
equal int rVals beyond the one preceding it: it is necessary also 
to suppose that the strata must have been in some condition 
admitting them to cohere intimately together, either at the 
period when the slides took plaqe, or afterwards, from the per¬ 
fect obliteration of the seam. By what theory can these facts 
be explained > 

Friday, Nov. 20. 

A communication from Ar. Aikin, Esq. Sec. entitled ** Some 
observations on abed of Greenstone, near Walsall, Staffordshire, 
was read. 

The Greenstone, which is the subject of this papier, is of a 
dark blackisb-blue green colour, has a glimmering lustre, and 
an uneven fracture, breaking into irregularly wedge-shaped 
blunt-edged fragments ; it is tough, acquiring a kind of polish 
under the hammer, is moderately hard, and rather heavy. It 
strongly attracts the magnetic needle, and effervesces on immer¬ 
sion in cold dfluted muriatic acid. It consists ptincrpally of felspar, 
mixed with cal|||[|||[BOus spar, with minute shining black grains 
of Aogite^ andm hornblende. It is penetrated by nearly 
vertlee^ Oonteinporaneous slender veins of calcareous spiar, wd 
after a few t^eeks exposure to the air acquires a liver-brown 
colour.and fa^s to pieces. 

«.It occurs ill the independent coal formetioo j but |smol oop 
extensive wttb this f(Xrmatton; nor indeed in the c^nion dT the 
author of tbe|)Kper is it to be eo&sidered as a true bed, but 
veiu branching o^f from a large dyke of tgreeft^ 
cojiuei up to the surface^ dividit^ ^e uiB^fry ib 
^behioh the gr;|enstone bed is, from another adjacent to it 

On 
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On cottipaj’lng the strata abot’e and below' the greenstone, 
with the very same strata ^hat have been pierced through in a 
part of the colliery where the gpifenslone does not occur, it 
appears, that the bed of slaty clay with balls of ironstone lying 
upon the greenstone, does not materially differ from the same 
bed where the greenstone is absent, but that the beds immediate¬ 
ly h’low the greenstone, present very different characters where 
they are covered by this latter from what they do where the 
contrary is the case. These beds are 1. Sandstone, 2 Bituminous 
shale, with slender scams of coal, and 3. a coal somewhat more 
than a yard thick. Of these the sandstone is considerably 
indurated, the bituminous shale is also indurated, entirely 
deprived of bitumen, and is broken more or less into inegular 
pieces, and mixed with (he lower part of the sandstone bed. 
The yard coal is also entirely deprived of bitumen, is stained 
and iriidesceni on the surface of its natutal joints, and is imne 
friable. These changes appear to accompany the superposi¬ 
tion of the greenstone bed through its whole extent, and from 
the circumstance of their ceasing where the greenstone termi¬ 
nates, ,they appear to be occasioned in some way or other by 
this bed. 

Scientific Institution, Princes Street, Cavendish Sffuare. 

On Tuesday, Jan, 5, Mt. Singer will begin his course 
twelve Lectures on Electricity and Electro-chemical science, 
which will be continued upon each subsequent Friday and 
Tuesday, until concluded. And on the 23d of I'eb. he will 
begin bis course of Voltaic Electricity. In addition to the 
extensive apparatus before employed, he has now in forwafdnese 
an entire new Battery of one thousand double plates, with a 
variety of auxiliary apparatus. ^ 


Anatomical Theatre.} Lrmer College Street, Bmtot, 

Mr. Thomas Sbule will commence his spring course of 
Lectures on Anatomy, Physiology, and the principles and opera¬ 
tions of Surgery, on Saturday the 6tb January^, at eight in the 
morhing. . 

1>r. Buxton will commence his sprii^ Course of Lectures on 
the Practice of Medicine^ about the 20(h of Jaqnary neit. 
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The Pontine Marshes. 

It is announced, from tbis Continent, that the baV? 

fliicceeded in draining the •Pontine* Marshes ; a peitllentitTl 
nuiiiiioce which has subsisted for so many cent^rtes, in the 
“vicinity of Rome, in defiance of every attempt of the jncient 
Imperial, as well as of the papal government. Xlfis ^Irictj 
'Oiice so healtny and so populous, and at length again reclaimed, 
is said to afford a disposeabln quantity of 150,C^ acres of 
excellent land. The means adopted are nqt, nor perliaps can 
he, cleajly stated in a short notice. ■ Tl^liie Engineers have 
improved the line j regulated the falls j enlarged the water 
ways J secured the embankments, sluices, and other works ; 
and no doubt, employed the powers of steam to facilitate their 
general and particular labours—may be concluded- from the 
science and activ ity of a people, too long employed in the works 
of destruction. To works like the present every fwend to 
•humanity must join in wishing success and duration. 


'WiELiAM Davis’s Treatise on Land Surveying, to which are 
now first added a supplement, and ^ portrait of the Author, 
the fifth edition greatly improved, enlarged and better arranged 
js nearly ready for publication. 

* M« .B AKBwnx will commence'a course of Lectures On Gcologv 
®nd Mineruloi’y, at the Surry Institution,, in January, J813. 


V Afn J^icliohon lakes this opportunity to acquaint his patrons 
^ Gn4 Correspondentst i^at he has bems fof •some dmei occupied 
Upon, such arrangements, with regard to his public undertakings 
and other concerns, as hade enabled him to take the eohducting 
and editing of this Journal entirely into hiS own hands ; which, 
for some time past, have, in a great measure, been c<m^itted to 
fltjf ^frdnent and able scientife gentleman, who is nof ^pt present 
'tngaged in'the work. The whole of the annotations dr^^mai'ks, 
togHker with varjoits original as well as abridged selected 
articles,-on differekl subjeeiSt Wilt consequently, as inf^tes past, 
he produced t% Mr. Nkhokon ; eptd he looks forward stdifs con- 
^e^Cje jand ^ensure-to many a. renewfi correspqpde^q^qn the 
of natural Philosophy and th Arts. 
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ARTICLE I. 

jii7 Account of some Experiments on different Combinations of 
Fluoric Acid. jBv John Davy, £5^. From the Philosophical 
Transactions f 1812. 


Introduction. 


T WO years ago, I engaged, at the request of my brother. Statement of 
Sir H, Davy, in an inquiry respecting the nature of subject, 

mon fluoric acid gas. My principal object was to ascertain 
whether silex is essential to its constitution, and whether the pro** 
portion is constantly the same. This subject, and experiments 
on the fluoric and fluoboracic acids, occupied me for about six 
months. Since that time, the work of MM. Gay Lussac and 
Theuard has appeared, entitled “ Uecherches Physico-Chimi- 
qnes,” in the second volumo of which is an elaborate disserta¬ 
tion on fluoric acid. These philosophers, I find, have anticipa¬ 
ted many of my results, and consequently very much abridged 
my labour of detail in the follow'ing pages. To repeat what is 
already known would be useless j I shall therefore confine myself 
to describe what I have observed, which appears to me yet novel, 
or diflerent from the observations of the Frtuch chemists. 

The order which I shall pursue, will be that which I observed 
in my experiments. I shall divide what I have to advance Into ' 
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four parts. The first part will relate to the sHicated fiuoric 
acid gas, at^ to the subsilicated fiuoric acid ; the second to the 
conabinations of these acids, and of jiare fluoric acid with am¬ 
monia ^the third to fiuoboracic acid; and the fourth to its 
ammoniacai salts. 

Sect. 1. On silicated fluoitc acid Gas, and sulsUicated Jluorit 

Acid. 

Fluoric acid . The facts which h.ive Already been published by MM, Gay 

fras requires Lussac and'I'lienartl and others, appear to me to be sufficient 
filtlicr sil(*x or 

boracic acid to prove that pure fluoric acid bas not yet been obtained in 
admit of that the gaseous state, and that silex, or boracic acid, is requisite 
that it may assume this form. Wore more evidences neces- 

Common fl. a. g,j,.y j ^ould advance many in point. One circumstance only 
g. u saturated. * , , a • , 

I shall mention, proving that common fluoric acid gas is per¬ 
fectly saturated with silex. 1 have preserved this gas, made 
by heating, in a glass retoit, a mixture of floor sj^ar and sul¬ 
phuric acid, for several weeks 6ver mercury in a glass receiver 
uncoated with wax, without observing the slightest erosion to 
be produced.* 

It is best obtain- This gas, with great propriety, has lately b^en called silicated 
fluoric. Before 1 proceed to its analysis, 1 shall notice what 
finely powder-method I have lound the best for obtaining it. I have, for 
€d Rtass, and g considerable time, long before iMM, Gav J,ussac and 
t»gether. Thenard’s work was puuiislied, added to the mixture of fluor 
spar and sulpimiic acid, a quantity of finely pounded glass, and 
have thus procured the gas with the greatest taciliiy. The 
;advantages of this addition aie considerable. ‘The retort is 
saved, which otherwise, in !er>s than one operation, would be 
destroyed ; and .a much larger quantity of gas is procured 
from the same materials, and with less trouble and less heat; 
the action indeed at first is so powerful, that gas begin.s to 
come over before tiie aj'pl'icatiou of lieat is made, and a very 
gentle one only i.s required to continue its production. 

♦ Tbedtles of thte receiver iiidectl became obscure; but. this was not 
from ero«io», but from deposition, as appeared from the transparency 
and polish of K.e glass being readily restored by bli|:ht friction. What 
the deposition was, 1 am ignorant of. After several wcclcs it was to 
*rifling-,.a» to gij,’* only a diglu degretof opacity to the receiver. 

rrevioitft 
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Previous to its analysis, it was necessary to as«:ertaid the 
specific gravity of the gas.^ This I have endeavoured t(* do. 
The gas, the subject of experiment, was quite pure, being total¬ 
ly cbndense<l by water. A Florence flask was exhausited j iu 
this state, weighed by a very delicate balance* it was 

St 1452‘2 grains. 

Filled with common air - = 1452‘2 + 10*2 

Again exhausted - - 1452'2 

Filled with .silicated fluoric gas = J 452*2 + 36*45 
Hence as 10*2 : 31 : : 36*-15 ; : IIO 78 
Thus it appears, that 100 cubic inches of silicated fluoric acid 
gas, at ordinary temperature and pressure, are equal to 110*78 
grains. 

WJien silicated fluoric acid gas is condensed by water, it is 
well known that part only of the silex is deposited. To ob¬ 
tain the whole, in order to ascertain the proportion in the gas, 
I have emphryed ammonia in excess. 40 cubic inches of the 
gas (barom. 30, therm. 60) were transferred in portions of 
10 cubic inches at a time to a solution of ammonia. The ailex 
precipitated was carefully collected on a filler, and washed 
till the water that passed tlrrough it, veased to be affected by 
nitrate of lime. It was next dried, and strongly heated in a 
plalina crucible. It weighed 27 2 grains, and was pure silex. 
Supposing fluoric acid to be the remaining 171 grains, which 
added to 27*2 giains are equivalent to the weight of 40 cubic 
inche.s of the gas, it appears that 100 parts by weight of this 
gas consist of * 

6.1*4 silex 
38*6 fluoric acid 


Common (or 
silicated )n. a. 
as is di timta 
eavier than 
water. 


By precipitat¬ 
ing the silex by 
water and 
amonia, the 
gas was found 
to contain S 
parts acid and 
8 silex. 


1000 

That this estimate may be correct, it is evident, that am¬ 
monia should have the property of precipitating the whole of 
the silex of silicated fluoric gas j which , I shall not now en¬ 
deavour to prove, but leave it to be considered in another part 
of the paper. * 

' There is no improbability attached to the idea, {bat silicated The gas con- 
fluoric acid gas may, from the manner in which it is prepared, °° 
contain a proportion of alkali. To discover whether this was « 
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the case^ a solution of nitrate of lime was added to the aiiinao^ 
niacal solution neutralized by nitric add. from which the silex 
in the preccding^ experiment had been removed. The preci¬ 
pitate of float of lime was separated by filtration. The filtered 
#^iquid was evaporated to dryness j and the ammoniacal salt 
heated in a platina crucible till it was entirely dissipated. The 
residue had the appearance and taste of quick lime. It was 
dissolved in acetic and the solution yielded sulphat of 

lime on the addition of sulphat of ammonia. The liquid was 
evaporated to dryness, and when the residuum has been 
heated to dull redness, nothing remained but a little white^ 
powder, weighing about a grain, and having all the properties 
of gypsum. Thus it appears that silicnted fluoric acid gas 
contains no alkali. 

jCoimnon ^ My nesfcobject was to ascertain the composition of common 
**°*'**^ liquid fluoric acid—that acid obtained by the decomposition of 
silicated fluoric acid gas by water, and which, on account of 
the separation that occurs of part of the silex, may, with 
er subsilicat' greater propriety, be called subsilicated fluoric acid. For this 
•d fluoric acid. pjjj,pQgg^ 43'21 cubic inches, barom. 30'4, therm. 50. or 44 
cubic inches at common temperature and pressure, were suc¬ 
cessively added, two cubic inches at a time, to one cubic inch 
of distilled water in a small jar over mercury. The whole of 
this, Ibe gas being pure, was readily condensed. The tem¬ 
perature was somewhat raised. The silex precipitated, formed 
a gelatinous mass of a blueish colour, which had absorbed all 
the water like a sponge, so that none appeared fluid. This 
gelatinous mass was carefully transferred to a filter, ' and 
washed w'ith distilled water till it was rendered insipid and inca¬ 
pable of reddening litmus paper. It retained its blueish hue 
has lost more moist. When dried and ignited, it was in thin 

than one fcurih lamellae, and of a snow-white colour, and surprisingly bulky. It 
unirinjj weighed 7*33 grains, and was fourtd to be pure silex. Thus it 

water, appears that tl^ subsilicated fluoric acid formed by the decotn- 

posttion of 44«ubk indies of silicated fluoric acid gas contains 
7‘33 grains of sUex less than the gas itself. Consequently, 
independent of water, w'hich no doubt is ekftntial to this acid, 
too parts oF it seem to consist of • 


54'56 silex 
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S4’56 silex; 
45*44 acid 
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I have endeavoured (0 ascertain what quantity of silicated Wate# coo- 
fluoric acid gas a given quantity of water will condense. In 
one instance of a cubic inch of disiilled water absorbed 51 of sil, fl, a. 
cubic inches, barom. 30*5, therm. 60 . The gas was added to 
the water in a jar over mercury, as fast as it was absorbed. 

The experiment was stopped, when the gas, after having re¬ 
mained in contact with the water a whole night, ceased to be 
diminished. According to this result, the proper correcCon 
being made for the additional pressure, water decomposes 
about 263 times its bulk of silicated fluoric acid gas. ' 

Dr. Priestley observed, that muriatic acid gas re-produced 
silicated fluoric gas from the cn^t of silex formed, when the 
latter is condensed by water*. This experiment I have re¬ 
peated, and as it appears to show more correctly the quantity 
of gas water can condense, I shall describe the result. 2'4 
cubic inches of muriatic gas were added to a drop of water, 
that had previously absorbed one cubic inch of silicated fluoric 
gas, in a jar over mercury. There was an immediate absorp¬ 
tion equal to of a cubic inch. The mixture of silex and 
subsilicated fluoric acid eflervesced, and from an apparent 
solid became fluid, the whole of the silex gradually disappear¬ 
ing. After the first mentioned absorption, there was no far¬ 
ther. The gas produced was silicated, as appeared from the 
crust it deposited when removed to water, and the liquid formed 
was pure murir'itc acid, for decomposed by concentrated 
sulphuric, it aflbr^fed merely muriatic acid gas, without any sili¬ 
cated fluoric. The. evident conclusion from the preceding result 
is, that water condenses equal quantities of the muriatic and 
silicated fluoric acid gases, and consequent!/ that the first or more cor- 
estimate is too low, and instead of 263 times its bulk, it is "ctly S6S 
probably more correct to say that water to be satuRited re- *‘"‘**‘ 
quires at least 365 times its volume. Neither will t|)is estimate 
appear inconsistent with, the former results, when the deposl- 

• Vide Priestley on Air, Vol. H, p. 202, 

tion 
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tion of silex is considered as an obstacle to the free exposure 
of the surface of the water to the gas. 

Subsilicated fluoric acid is decomposed by ammonia and tho 
fixed alkalies, and by all the earths that I have made trial of- 
It is also decomposed by the sulphuric acid and the boracic, as 
well as by the muriatic acid gas. 

.Of the particular changes which occur when it is acted upon 
by the alkalies, I defer giving any account at present, as it is 
my intention to do it in the next section. 

To learn the effect of heat on it, a small qu.anllly of strong 
acid, pure and transparent, was introduced into a retort con¬ 
nected w|fti mercury, A spirit lamp being applied, about three 
cubic inches of silicated fluoric acid gas weie produced. The 
neck of the retort was lined with silex in a gelatinous stale, 
and much liquid subsilicated fluoric acid, that had distilled 
over, was condensed in the colder part of the neck, and was 
absorbed by bibulous paper previously introduced, to prevent 
the distilled fluid from entering the jar for the reception of the 
gas. When the whole of the acid in the bulb of the retori had 
been evaporated, little or no silex remained. 

The general result of this experiment is very different from 
that which Dr. Priestley, who first made it, obtained. Instead 
of silicated fluoric acid gas, he procured vitriolic acid air,” 
sulphureous acid gas. 

I have tried also the effect of heat on the silicious crust. 


formed by the decomposition of silicated fluoric acid gas, by 
water j but could obtain no sulphureous acid gas, as Dr. Priest¬ 
ley did only a small quantity of silicated fluoric. 

The correctness of Dr. Priestley’s observations cannot be 
doubted. I can only account for bis results, by supposing that 
some sulphuric acid in consequence of the high temperature 
employed in making the gas was volatilized, and mixed with 
the subsilicated fluoric acid, and that mercury also was present, 
from the acid bebg prepared over this metal. 

Fluoric acid These experiments too oppose another statement relative to 
gas cannot^^; a method prescribed for making fluoric acid gas free from 
tion'frw from by merely beating strong subsilicated fluoric acid in a 

•ilex. retort;, and eollecting the gas over mercury. It is asserted, in 

chemical works of some reputation, that this process is sue* 
1 beve never found it so, having ajvvays obtaiped 

results 
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r^ults similar to those above stated. This, I suppose, is one 
of the many errors that have secretly crept into repute, and 
has been believed, because never subjected to the test of experi¬ 
ment. 

The action of concentrated sulphuric acid on subsilictited Sulph. acid ex- 

* ods siiic2it£cl 

fluoric acid, is similar to tliat of muriatic acid gas, occasioning fluoric acid gai 
a disengagement of silicated fluoric acid gas. Facts which from 
appear to prove, that water is absolutely essential to the exist- 
ence of this acid. « 

Boracic acid deconiposes it, in a very different way, not from Boracic acid 
any predominant affinity for the water, but in coo^quence of 
a stronger attraction for the fluoric acid itself. Silicated fluoric and both acids 
acid of course is not produced : but liquid fluoboracic acid and prccipitat- 

, , , ■* , . ed along with 

the silex is precipitated in a gelatinous state, as when ammonia the silex, 
is employed. 

These are the principal facts I have to notice respecting this Subsilicated 
acid. Before 1 conclude, I shall briefly mention a few other 
circumstances. Applied to the‘tongue, in its concentrated state, tongue, and 
it produces a very painful sensation, like that which strong 
muriatic acid does, and it has a very similar effect on the 
cuticle. It does not appear to erode glass, for I have kept it in 
bottles of tMs substance more than a month without any action 
being perceptible. Exposed to the air, it slowly and almost 
completely evaporates, there being only a very trifling silicious 
residue } and when gently heated in an open vessel, it is rapidly 
dissipated in white funjes. 


Sect. ii. On the Combinations of silicated fluoric acid Gas, and 
the subsilkated Fluoric, and the fluoric Acids with Ammonia. 

M. Gay Lsssac has shewn that silicated fluoric acid gas, Silicated fluo- 

1*1 C StCid 

like carbonic acid gas, condenses twice its volume of the vola^ condense 
tile alkali.* The experiment I have several times repeated, twice its vo- 
and constantly with the same result, no difference appearing 
M'hen the acid gas was added in great excess to the alkaline, weight of am¬ 
or the alkaline to the acid. This being the case, and knowing ,, 

the specific gravity of the two gases,! iOO parts by weight 
of silicated float of ammonia seem to consist of 

• Vide Mem. d’Arcueil, Tom. II. 

f According, to Sir H. Davy, 100 cubic inches of aminoiua, barom. 

^ therm. 60, weigh Ifl grains. It is this estimate which 1 have taken. 

24'S 
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Silicated £uat of ammonia volatilizes unaltered, if heated by a 
spirit-lamp in the vessel in which it is formed, and provided 
moisture be entirely excluded. 

Like silicated fluoric acid gas itself, this salt is decomposed by 
water, and a similar precipitation of silex occurs, anti in the 
same proportion. Thus the salt formed by the union of 30 
cubic inches of silicated fluoric gas, and 60 of volatile alkal* 
(barom. 3df therm. 60) in a small glass jar over mercury, 
being carefully collected and introduced into water, afforded 
five grain.s of pure silex, weighed after being well waslied and 
heated to redness. 

The saline solution, since part of the silex of the silicated 
fluoric acid gas is separated during its production, appears to 
be a subsilicated fluat, or a combination of subsilicated fluoric 
aciil and ammonia. Another mode of making it, more directly 
proves that this is its composition. When ammonia is added to 
the subsilicated fluoric acid in excess, this salt is formed with¬ 
out any precipitation. From these facts, it may be concluded, 
that independent of water, which appears to be essential to U< 
existence, 100 parts of it consist of 

28'34 ammonia 


71*66 acid 


10000 

It has a pun- Subsilicated fluat of ammonia has a pungent saline taste. It 
fedrienslitma*;J“®t perceptibly reddens litmus paper. Slowly evaporated, it 
crystaiiiKesnot forms small transparent and brilliant crystals. The largest I 
wrrodes'glass obtain, appeared to be tetrahedral prisms. The solid salt 

wliileAot,&c. is very soluble in water ; but is not deliquescent. When heated 
it appears to sublime unaltered. It is curious that the solution 
of this salt, when, evaporated by a beat near its boiling point, 
powerfully erodes tlie glass or porcelain vessel, and a residuum 
^pf silex, appeals, on the addition of water, to re-dissolve the 
salt. This erosion and residue of silex I have seen pro4uced three 
times faUowingjit with the same quantity of salt. I ijoention the 

fact> 
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fact, which, 1 believe, was before observed by Scbee^, without 
attempting an explanation of it. It may, perhaps be said, that 
as the water evaporates, the affinity of the subsilicated duat for 
silex increases. 

Subsilicated float of ammonia is decomposed by the sulphuric h decomp«^ 
acid, and by muriatic acid gas, and also by the fixed alkalies acids 
and by ammonia. lies. 

Sulphuric acid expels from it, si Heated fluoric gas and hy- Effects of sul* 
drated fluoric acid fumes. phuric acid. 

Muriatic acid ga.s acts slowly on it, and effects its decomposi- and muriatic 
tion apparently through the medium of its water. A little 
of the crystalline salt was introduced into muriatic aicid gas in 
a jar over mercury. In a short time, some silicated gas wjut 
produced, as the silicious deposition, on the addition of water, 
indicated. Strong muriatic acid was substituted for the acid 
gas. Now no apparent change took place, for on evaporating Muriatic add" 
the acid, the residue, decomposed by sulpbuiic acid, afforded no eharnge: 
only silicated fluoric acid gas. * 

The alkalies form by the decomposition of this salt, the same AlkaMn form 

compounds that they do by their action on subsilicated fluoric the same »alu 

., as with the 

subsilicated 

Potash expels the ammonia, and produces the silicated fluat acid, 
end fluat of potash, as MM. Gay Lussac and Thenard have 
described. 

The changes occasioned by soda appeared to me similar; 
but the gentlemen just mentioned, assert that this alkali preci¬ 
pitates the whole of the silex, and does not form a triple salt 
with it and part of the acid. 

Ammonia seems to me to separate completely the silex, and Ammonia 
by umting with the pure acid to constitute a true fluat. MM. complete^ «- 
Gay Lussac and Thenard are of a different opinion. They ** 
say that the whole of the silex cannot by this method be re¬ 
moved, but only the principal part. Their reason for this 
belief, is, that on repeatedly evaporating the salt after the addi¬ 
tion of ammonia and re-dissolving it, they have each tkne ob¬ 
served a residue of silex. If they employed metallic evaporating 
vessels, the r^ults of my experiments do not agree with theirs ; 
for midcing use of platina for this purpose, and fiflding an ex¬ 
cess of amipooia, I never detected traces of silex on evaporating 
the filtered fl|i^. But our results agree, if they empl^ed glan 

ar 
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or porceliin vessels, which float of ammonia has the property 
of corroding. 

{To be Continued) 


II. 

Olservatians on the Measurement of three Degrees of' the 
Meridian conducted in England by Lieut. Col. U’^iUiam 
Mudge. ify Z)o« Joseph Rodriquez. From the Philoso¬ 
phical Transactions for 1812. p. 321, 

{Concludedfrom p. 334, Fiji. XXXIII.) 


The uncertain. But to return to our subject of the English measurement. 

If the uncertainty which yet subsists, with respect to the exact 
ing*tJie”^figure, figure of the earth and its dimensions, occasions some small 
&c. of the errors in the calculation of the series of triangles, the sum of 
affect the entire *^*^36 errors will be found in the estimate of the entire* arch. 


arc propor¬ 
tionally mure 
than any part 
of the game ; 


and will increase in pioportion to the extent of the aic mea¬ 
sured. Now, in the English measurement, we find exactly 
the reverse of this. For the difference between the results of 


ti^ary^**happens calculation and observation is only l",38 on the whole arc; 
in the English but i.s even as high as 4 ,77 on one of the smaller arcs. So 
measurement: whatever error wc may suppose to have been introduced 

into the calculation, by assuming a false estimate of the sphe- 
,. , , roidity of the earth, or of other elements employed in the 
a considcrab'c it is very evident that the zenith distances of stars 

error of ano- taken at Arbury Hill are affected by some considerable error, 
the obs"'^ wholly independent of these elements. 


It was not till the date of the measurement of the meridian 


The errors 
from uncer¬ 
tainty in the 
elliptic tie* 
Hienis are tfut 
cunMcIcrable. 


in France, that M. Delambre published and explained, with 
admirable perspicuity and elegance, all the formulae and me- 
thotis relative to the calculation of spheroids, and put it in the 
power of astronomers in general to make use of the elliptic 
elements in verifying the results of their observations. In the 
•present state of science these elements are well known, and 
the errors that can ari.se from any uncertainty in them, are 
not so, consider able as is generally supposed. The oblatenesi 
aijditlie diameter at the equator are the only elements want¬ 
ing 5tft "the caJfttilation > for the purpose of seeing what effect 

eur 



FIOUBS OF THB EARTH. 


our present uncertainly respecting them can have on the sub¬ 
ject in question, I have employed three different estimates of 
the oblateness aTid ^-o-. With respect to the radius 

of the equator, that is ascertained with suificient precision by 
the mean of the arc extended from Greenwich to Formen- 
tera, corresponding to latitude 45 4’18". Tlie value of the 
degree in toises is 5/010,5, and it is highly probable that in 
this estimate the error does not amount to so much as half a 
toise, as it is deduced from an entire arc of 12° 48 betw'een 
the two extremities, the latitudes of w'hich have been deter¬ 
mined with extreme care, and by a great number of obser¬ 
vations. 

The following are the logarithms of radius at the equator, % 

which I have employed as adapted to each degree of oblateness, estimates of 

and opposite to them are placed the corresponding computed oMateness the 
.1 I . i i\ differences in 

estimate ol the enure arc between Clifton and Dunnose. jjjg results— 

-3 5 _6,5147,400.2° 50' 21,972 

_6,5147,485.’.2° 50' 2 1 >974 

^ j,;’... .. 6 , 5147,570 . 2 ° 50' 21,976 

so that the greatest difl'crcnce is but O',38 Let us suppose 
it 0 '', 4 , or even 0 ", 5 , for the second calculalion was made only 
by means of the western scries of triangles, and the third only 
was the easlern ; but even then the error arising from uncer¬ 
tainty in (lie elements is not half the difference we find 
between the results of computation and of observations of the 
fixed stars. It appears, therefore, that these elements are by 
no means to be neglcctol as a method of verification j and in 

fact the quantity of r',38 is so small, that it is extiemely dif- 
y , ... , . , , , . prove too 

ficult to ascertain this quantity with the very best instruments small to be In 

Of this we shall find further proof hereafter j but as this dis-a*fer- 

cussion is not without its use, 1 shall enter into some details on 

this subject. 

The measurement in Lapland was performed by means of 
a double metre, and with a repeating circle of Bordn, sent by shewn from 
the National Institute of Fmnce. In order to see to what. 
degree of accuracy the arc computed would agree with that 
obtained by observations of the pole star above and below 
the pole, I assumed an oblateness of and a 8 logarithm of 
adius I bad 6,5147500 expressed in toises and in round num- ^ 

hers. 
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bers. With these elements, and with the data to be found in 
the work of M. Svanberg, we have by the western aeries of 
triangles 5840",196” and 5840 ",}38'by the eastern. So that 
the mean calculated arc is 1° 37' 20", 167 , while the arc oh- ^ 
served was 1® 37 ' ig',56Q. The difference thew is 0"j,6 for 
the total arc, and 0 ',37 for the mean degree, or 5,80 toises 
excess in the linear extent. One can never depend upon 
quantities so small as this, so that the agreement between the 
results of compulation and actual observation, proves not only 
the skill of the observers and the accuracy of which their in* 
struments admit ; but also that the elliptic elements employed 
in the calculation are a sufficiently near approximation to tlio 
truth to be deserving of confidence. 

In the 8tb volume of the Asiatic Kesearches, published by 
»iir« o^the^^ 3t Calcutta, are contained the details of anotbet 

Bieridiaii uken measurement performed in 1802, by Major William Lamb- 
Major wdliam Bengal, on the Coromandel coast. In this undertaking, 
iMMnbton; which was executed with gretit skill and attention, Mbjor 
Lambton employed Bengal lights as signals, chains for the 
linear measures, and a theodolite, and a zenith-sector made by 
Kamsden. The base measured was 6667 j 740 fathoms reduced 
to the level of the sea, nnd to the temperature of 62® Fahren¬ 
heit ; and the stations were so chosen, that four of the sides of 
the triangles were almost in the same line, and nearly parallel 
to the meridian at the southern extremity of the arc, so that 
their sura but little exceeds its whole extent. The lengths of 
these arcs in fatlioms reduced to the meridian are thus given in 
the Memoir of Major Lambton. 

AB 20758 ,13 north latitude of A H ? 44' 52 ",59 
BC 17481,245 

CD 22237,04 north latitude of E 13® 19'.49'',018 
DE 35246,43 

^ From these data Major Lambton deduces the degree of th« 
meridian to be 60435 fathoms, or 56762,3 toises. By apply¬ 
ing to this the same elements as we did to the measurement 
by $\:anberg, we have the entire arc measured equal to 1* 
34' 55'S896 i so that the difference between the results of cal¬ 
culation and of t^e observations is only 0'',532 for the whole irc, 
or 0 ',337 ^br the mean**degree. The elliptic hypothesis and 
<oh^vati@n agree n»ore correctly in this instance, for the diffe- 
- * rence 
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r^nce rs rather less than in that of Lapland, tltlaough tlie 
two arcs are very nearly of the same extenr. Thus the de¬ 
gree on the meridian measured in Bengal, in the latitude of 
32'21' north, cannot be supposed to exceed Major Lamb- 
ton’s estimate by more than 5,22 toises) and it is extremely 
dithcult to speak with certainty to quantities so small as tins. . 

The same observer also measured one degree perpetjdir ulr.i and also 
to the meridian, by means of a large side of one of his triangles » '-‘gree 
cutting the meridian nearly at right angles, and of which he Major I.imb- 
observed tliC azimuth at the tw'o extremities. 'Pbe data from perpendi- 
which his results may be veriried are these ; mcridiaa. 

Ixjngth of the chord of the long side in English feet AB= 

201197,20. 

Azimuth of the eastern extremity A equal to 67° O' 7"i^ 

NW. 

Azimuth of the western extremity B equal to 267 ° 10' 44 ',07 
NW. 

North latitude of *A 12° 32' 12",27 
North latitude of B 12® 34' 38",86. 

With these data in the triangle formed by the long side, lltC 
meridian at B, and the perpendicular from B on the meridiaa 
at A, we have the chord of this last arc equal to 290845,S 
feet, and the arc itself 290848,03 feet. By applying ihe me¬ 
thod of M. Delanibre, wc find the azimuth of the extremity 
B less by 2'' than it was observed to be; so that we have mi 
reason to suppose a greater error than one second in the obser¬ 
vation of each azimuth, and it seems next to impossible to 
arrive at a greater exactness. 

I’he ditfercnce of longitude between the jxiints A and B is 
48' 57 ", 36 . With this angle and the co-latitude at A, we hate 

in the spherical triangle right angled at the point A, the extent; 
of the normal arc equal to 2867,330 seconds, and dividing its 
length in feet by this number, we have for ilie degree j^r- 
pendicular to the meridian, at the extremity A, 6 O 861 ,20 
fathoms, or 57106,5 toises. Now these values aie precisely 
what we find on the elliptic hypothe sis, with an oblateness of 
or and in short, the correspondence between t|ie 
hypothesis and the measures of Major Lamblon.'is as complete 
as can be wished. Major Lainbton, indeed, finds the degree ou 


the 
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the perpendlralar too great by 200 ‘fathoms, but this arises froha 
a mistake in his calculation. ; 

By applying Lastly, I shall apply the same methodf, and see how nearly 

thod^^^cmn- the elliptic hypothesis agrees with the last measures taken tn||) 

puling the arcs France, which merit the highest degree of conhdence, both 

in toises*^the ^ with respect to the observers who have executed it, and the 

elliptic hypo- means which they had it in their pow' r to employ. I have 

thesis IS fbiind only the arc between Dunkirk and the Pantheon at Paris, 

to a^ree with . ^ • 

the late tnea- Irom the data published by the Chevalier Delambrc in thd 

surcs taken in 3 £j vol. of the Measurement of the I.Icridian. I employed 

the same elements and similar calculations to those made on tho 

English arc. The oblateness of .r'r ,7 si 'f's the dilFcrence between 

the parallels equal to 7583,615 seconds by the eastern series of 

triangles, and 7883,617 by tWb western scries. The meSU of 

these 7&S3,6 i 6 may be taken as the true extent of the total at'C. 

The two other elements give for this quantity, 7893",6'2l 
and 7883",403, or 2° 11'23",6 and 23",4t}, as the calculated 
extent of the arc. But the arc observed was 2” 11' 19 ,83, 
According to M. Delambre, and 2 '' 11 20 ,85 according to 
M. Mechain ; .so that the least difference between the cal¬ 
culation and the observations will be 2",6d. M, Delambre 
is of opinion, that the latitude of Dunkirk, which is sup¬ 
posed to be 51 ° 2 9 ", 20 , should be diminislied; and in fact 
the distance betw'^een the parallels of Dnnkijk and Green¬ 
wich, which is 25241,9 toises, gives by the mean of the three 
assumed clliptilicies 26 32',3 for the difference of latitude. 
After deducting this quantity from 5128'40', the supposed 
latitude of Greenwich,‘there remains 5r‘2'7 j7 o'" S'", for 
that of the tower at Dunkirk. If from this again w'e deduct 
the calculated zrcT.’^ ll'23 ',5, we have 48'50 44",5 for tii6 
latitude of the Pantheon, while, according to the observations 
of M. Delambre, it is 49',37> or 48",35 by those of M. l\Je- 
chain. If various circumstances, with regard to unfavourable 
w-eatber, and also others of a different kind connected W'ilh 
the revolution, and of which M. Delambre complains with 
rftucb reason, have occasioned some uncertainly with respect to 
ibe obser.aiions at Dunkirk, still the numerous observations 
made at Paris, both by him and by M. Mechnin at a more 
favouratrle season, and in times of perfect tranquillity, reader 
tWsup|j(wition^f an error of 4 seconds in the latitude of the 

Pantheon 
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^Qlheon wholly tnadmissiljlfii,. It is, however, t<«S tfue, that 
such errors are possible, and it is only by careful perseverance, 
aod by repeated verification, that they are to be discovered and 
removed, as we have seen to be highly probable with respect to 
lihe station at Arbury Hill, 

But the same celebrated observer, M. Mechaln, who handled in 

instruments with great delicacy, and was possessed of peculiar observing the 
talents for this species of observation, has given us an instance 
of singular iriegularity in the observations made at Moutjui and 
at Barcelona. 

The latitude of Montjui, determined by a very long and 
regular series of zenith distances, is full 3"24 less than that 
^leduced from a similar series of observations made at Barcelona, 
withjthe very same instruments, and with equal care. More- 
-over, there is reason to think, from other observations, that between Bar- 
the latitude of Barcelona (which is supposed to be 45') ought 
to be diminished still one second, so that the difference between 
the observations at Montjui and at Barcelona, will probably 
amount to as much as 4'. Local attractions are supposed to ascnlted to lo- 
have been the cause of this irregulaiity ; but then the latitude, cal attractions; 
as deduced from observations made at .Barcelona, should have 
been less than it appeared by those made at Montjui itself; for 
the deviation of the plumb-line (or of the spirit contained in a 
level) could only be occasioned by the little chain of land ele¬ 
vated to 120 or 130 toises, which pttsses to the north of Barce¬ 
lona in a north-easterly direction. Now since the deviations ^ dev'a 

.arising from this source would be northward, the zenith dis-tjo,,, yf ^ 
tance of circumpolar stars would be augmented by that devia- contrary na¬ 
tion, and consequently the latitude deduced therefrom would 
be diminished by just so much. But here the contrary occurs j 
for the latitude of Montjui deduced from the observations at 
Barcelona is 48 ',23, whilst that obtained by direct observations 
at Montjui is only 45'. IJcnce it seems probable, that th« 
cause of ibis trregulariiy must be sought elsewhere, and that it 
is not likely to be discovered without repeating over again tb« 
same observations. 

Moreover it does not follow that the Iatitude.s of two places 
arc correct, because the declinations of the stars eVduced Aom 
them correspond j for the deviations caused by local attrac¬ 
tions, or from any other source, are made to disappear in cor* 

reeling 
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it i» mcnre pro* 
bable uukt the 
crrpr on the 
^English arc 
may be in the 
obrnreations. 


Measurements 
•till wanting in 
the southern 
Iteiuisphere. 


For the mea¬ 
sures of l.a- 
caille secip Co 
indtcafe au el¬ 
lipse of less ec¬ 
centricity. 


i«cting’tte bat remam'tmeorrected it) tbeilalittidi 

of each. ' • „ _ ; ' ■ 

Lieut. Col. Madge is afoo ofo^n'i<m, 4bat the IKi^alaltty In 
tte vaiae of his degree may be ascribed to of tftfe 

piomb-line, occasioned by local attractions. This k ^taibfy 
very possible* and may be*decided by an examination of all «ir- 
cnmstances on the spot. But if there be really an error ef I'' in 
the extent of the whole arc, this should rather be ascribed to 
tome defect in the observations themselves, than to any extra¬ 
neous source ; for the observation^ of different.stars give resultt 
that differ more than 4 seconds from each other. 

I shall now conclude this Memoir, by expressing a wish- 
which men of science in England Jiave it more in their power 
than any others to gratify ; I mean by making new measure* 
merits in the southern hemisphere. Thos^ which have beett 
made hitherto in the northern hemisphere are extremely sa« 
tisfactory by their agreement, and give us great reason to 
presume that the general level of the earth’s surface is ellip¬ 
tical, and very regularly so; and hence we might expect tfa# 
opposite hemisphere to be equally so, and to be a portion of 
the same curve. Nevertheless, the degree measured at the 
Cape of Good Hope by Lacaille, in latitude 33** IS' appears to 
indicate an ellipse of !er,s eccentricity, or of greater axis j for 
the linear extent of 5/037 toises, corresponds to the measure 
of a degree in latitude 47® 47' in the northern hemisphere. 
If now we calculate the arc as before, with an oblateness of 


and with the sides of Lacaille’s triangles reduced to the 
meridian, wd find it greater by*10" than it was found to be by 
observations of the stars. An error of 10 seconds, by an 
astronomer so skilful and scrupulous as Lacaille, is too extraor- 
ftary to be admifted as probable. It is true, that there was a 
greater error well ascertained to have occurred in the measure¬ 
ment in Lapland, amounting to 13 seconds } but the academi- 
dans engaged in this undertaking were by no means equally 
conversant with observations as Lacaille. 

Proposed afl- • There remains, therefore, but one method of retnoring all 
doubt on this subject, and this is to repeat and verify the mea- 
iiareiBent at'the Cape, abd, if possible, to extend it etUrfaither 
to the north. The same Major Lambton, who has succeeded 
SQ i& Asia, and is in possession of such perfect instrumenta 
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db£i' purpose, would<>^ be singularly' for a 

. simUar undertaking in Africa, and would furnlsb us with a 
nieasuren^^t in therother^'^ernis^bere, as much to be relied 
apmi Bs,jtba former. He would have the glory of deciding 
two iiipbrtant questions by his own observations; 6 rst, the 
similarity and magnitude of the two hemispheres : andi^^se-’ 
condly, the degree of reliance to be placed on the elliptic 
hypothesis. 

It naight be still further desirable, if other measurements an*! New 
could also be undertaken, either in New Holland, or in Brazil 9 
for though neither of these countries differs much in latitude 
from the Cape of Gcpd Hope, they are so remote in longitude, 
that a correspondence of measures so taken would nearly esta¬ 
blish th£ similarity of all meridians. 

« 

ft- 

Note. 

I shall now explain the forniiflae employed in deducing the Formula em- 
^esults to which I have come in the foregoing Memoir. The ployed in th* 
demonstration of them is to be found in the work of M, De- computadon. 
lambre, on the Meridian. 

In the first place, let a be the radius of the equator, e the ec¬ 
centricity, Ip the latitude of-one extremity of a side, or arc, in 
any series of triangles, and 6 the azimuth of that side. The 
radius of curvature of this arc will be expres.sed by 

I 4 4-- • co». . cos. } 

1 r—e« A ^ _ (1—£**. sin. 

• “rT^ r ^ "r n • 

Hence we see that R is the radius of the arc at right angles 
to the meridian. One may in general neglect the azimuth, 
and take the last radius for the mdiusRl. Now, in compu¬ 
ting the arc between Clifton and Dunnose, I have supposed 

the oblateness to be ^ ore® = and log. a = 6,5147200 

expressed in toises. 

The latitude of the southern extremity of the base is the 
same ai that of Clifton, and its azimuth, if we choose to attend 
nbarly 335'’23‘. This base,, considered af»an arc of a 

circle, is reduced to its sine by the formula s ^ log. * -- 

V 01 ..XXXIV.—No. 157- H (K 
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'Formulas ern- 

ployetj in the 
pr<! ceding 
computauon. 


(K being iho modttles of the table of logaiitbros, so that log. 
K=!9,6377643.) .! 

By means of ibe logarithmic sine of the base, anjdjhe^anglea 
of the triangles, copsidered as spherical, the logarithmic sioet 
of the sides in the series were next computed, and, then 
reduq^ to logarithms of the arcs themselves by the formula, 

log. I as log. sin. f H-— 

For the purpose of making this last reduction, it is sufficient 
to take a single v^liie of Jl, corresponding to the mean latitude 
of the entire arc 52” 2' 20". It was thus that the table was 
formed of logarithmic sides considered as arcs. 

Let m be one of these arcs, and let us represent by S4' and 
Sih" its value reduced to the meridiaij, the one in toiscs, the 
other in seconds of a degree, and we shall have the following 
formulae ; 

}J.=n.,cos.9_ .,ang.4.-(—j . (-jg-j 

. (1+3 tan.‘i].) 

+(xw,-) • 

, (■^) ( ' the superior sign being taken when the 

latitude +" is greater than +, and the inferior when it is less. 

The correction dependent on the convergence of the meri- 

dUn for the azimuths is S) = 

Hence the azimuth of the first station seen from the second 
and reckoned westward from the north, is S' = 180’ + 6 
+ ^0. 

If P" be put for the difference of longitude between two 
points distant by an arc wliich measures m, we have sin. P 
»in. m. sin. d, . , K ■ / tn , 

= —S3r+--'°8-“” “='<’6- tx,-'.— X • (x)' 

log. r = log. + 4-. (sin. r.) 

\ 

The arc of the meridian, between Greenwich and For- 
mentera, is so fortunately situated, that its middle point is in 
latitnde 45‘. Its whole extent measures 12” 48' 44", and tha 
distance betjveen the parallels, in lin^ measure, was found 'to 
be 730430,7 toises. Hence the mean degree^ corresponding to 
Ihe latitude of id” 4' 18", is 57010,5 tenses; and if we- 

ply 
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pit tbis number by QO’’, we get one*fuartli part of ilje meridian ,Formul® em- 
of the earti), ^ , * . . ' 

'ijbe co^ctlon to be Seduced for oblateness is 58, 5p, or .compi^ioa, 
61 ' tois'es, according as it Is assumed to be or 


arid If we take the mean of these, we have the fourtli of 
the meridian Q = 5130S86 toiscs j and hence the metre = 
44330867 lines ; so that the value of the metre turns out to 
be almost entirely independent of the elliptical form of the 
earth. 

The radius of the equator is derived from the expression 


log. a = log. + K . (I.. + T^B- . Vff- **); 


beiuS 


the oblateness, and v the periphery of a circle =s 3,1416. » 

In Older tocompar-e any degrees measured with those ob¬ 
tained on the elliptic hypothesis, we have a very simple for¬ 
mula. Let m and rn' be the values of two degrees on the 
meridian, of which the mean latitudes are ^l,l and 42 ; in com¬ 
paring the analytic expressions for these two degrees deve¬ 
loping them, and then making ^ = 45", we have ni' = m . 
(l-»- ^ . j& . cos. 242+^ • cos, **242), m — 57010,.5 toises, p = 

I and , =-a . 


And then w'e shalffind that the oblateness .^ 4 .^ gives .5/075,66 
and 57192,38 toi''e3 for the degrees in Lngland and Lapland. 

I shall here subjoin one reflection more, which appears of 
importance. The oblateness of the earth is a quantity which 
varies considerably, by the least difference in the elentents on 
which it depends. Accordingly, it is not surpiising, that its 
value fluettjates between two proportions which difler sensibly 
from each other. To illustrate thi.s, let p be the functiop 
which serves to determine th6 oblaieneSs of the earth, sp that 
i- = p. When this equation varies -- Sli = t® . . 

Now the coefficient being very great, W'e see why the 
least variation in the elements of the function p, occasions no 
considerable a variation in llie denominator of the oblateness. 
This is precisely what happens in the lunar equations depen¬ 
dent on the figure of the earth, and which M. I^aplace has 
deduced from his beautiful theory, Thus, for exatuple, in the 
inequaTity that depends on the longitude of ilie moon's node, 
which be hat determined analytically witli so mpeh precisiop^. 

H2 (h« 
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tbenDraerical coefficient found by Burg givof 
oblateness j but if (bis coefficient be diminished by 6'',66s* 
then the ohlatenesa becomes so that a variation even to 
this small amount in tlie coefficient augments the denominator 
of the oblateness nearly ^ part. 

The same happens with regard to the pendulum vibrati^ 
seconds; for, supposing its length at 45^ to have been c or 
rcctly ascertained by MM. Biot and Mathieu/ if we wish 
to know the length of a second’s pendulum at the equator, 
corresponding to an oblateness of we find it to be 43g, 1810 
lines. Now this length diffiers from that determined by Bou- 
jguer only by 0,029 ^ Laplace even thinks 

that the result of Bouguer should be diminished by about 
double this quantity. We see from hence how much thesai 
little differences, whether produced by errors of observatiooi 
or irregularities in the earth itself, are liable to affect the deno^^ 
minator of the fraction expressing the oblateness. 

Fortunately, it seems probable, that the utmost latitude of 
our present uncertainty is between the limits of 330 and 310, 
and the mean of these may be considered as a very near ap* 
proximation to the truth. 


III. 

Critical Oiservationst on Dr, tfbllastori's stated improvement of 
the Camera Obscura and Microscope in the appliaition of the 
Meniscus, and Two Plano-Convex Lenses j proving tiudr in¬ 
feriority to the double Convex Lens generally used. JBf'Mr. 
Walliax Jokes, Optician. 

To Mk. Nicholson. 


SIRi. 


SLefereocato a 
former p( tk#, 
author m 
peH 



A S my obflirvations, published in your Journal, Vedume T’, 
provedji^l trust, that the Periscqpic Spectade Glasi, ad- 
V WoUaiton, as posieming a new oittical princi¬ 
ple. 
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plcj ond affotding an improvement in figure of a spectiocle 
glass, was no other than the old rejected Meniscus Lens; con* 
tained no principle of refraction, difiPerent from the plano-con¬ 
vex, and double convex lenses; but, as it caused a greater 
aberration of the rays of light than those two lenses, was a 
worse form of lens for spectacles, or any other instrument, than 
the double convex lens generally used by practical opticians: It 
must, therefore, surprise others, besides myself, that Dr, W. 
should be induced again to propose the Meniscus, as an im¬ 
provement in the Camera Obscura, by substituting it for the 
double convex lens, his account of w'hicb you copied last month 
into your Journal, from the Philosophical Transactions for 
1812, 


The desire I have to maintain an optical truth, and the duty Motive of the 
I owe to our professional interest, obliges me again to point out moifr 
to your readers) what I judge to be the error of his reasoning, 

’and the fallacy of the inference. 

In his description of the effect of the double convex lens in Remedy stated 

the common camera, page 27 , he states the known effect of the 
, j. , Ja^ton asappu- 

images distant from the middle, or direct focus of the lens, being cable to the 

somewhat indistinct, on account of the plane of representation 
becoming, in distance, greater than the principal focus of the place thescreea 
lens ; and the oblique pencils of rays being refracted to a focus, 
rather shorter than the principal one. On this account,” be ^ 

adds, it is in general best to place the lens at a distance some¬ 
what less than ibai which would give most distinctness to the 
central images, because in that case a certain moderate exten¬ 
sion is given to the field of view, from an adjustment better 
adapted to lateral objects, without materially impairing the 
brightness of those in the centre.” The aberrations of the lens 
ladd also to ihe indistinctness. 

The collateral indistinctness in our portable chest Cameras, is *04 

but trivial and unimportant j and, in my opinion, the’ remedy, fhe"eSIiSy in 
as above proposed, will be found by the artist to be worse than J vi*.to 
the defect, as the distinct and vivid central images will be cMM^vt^***^**** 
vitiated, and the extreme images but little improved. The most 
perfect remedy is that whicli has been used by opticians in large 
cameras, for more than SO years past, of piacin| a bottom 
board, or whitened table, with a concave aurface, proportionated 
fo the focal distance of tbe lens^ vrbitdx, couespcaai^iig, ypy 





nearly to the fbcos of |ll otjHqoe refracted rays, exbftiitt Udi* 
vcrsdlly the images the greatest brilliant!^ aiid distiocf* 
ness. ^ ' 

The exact carve of the sin face of this board or table should 
be that of a conic section* but the concave (spherical) one 
answers sufficiently well. It is necessary for the leader ui»«» 
akiiled in opfics to know* that what ojiticians name the axis of 
a lens, is that imaginary line that is supposed to pass tliroiigh 
its centre, and is not subject to any leliaction* and all other 
rays incident on the suiface are refrangible, in proportion to (he 
angle they make with this axis, those rays impinging nearest the 
centre of the lens, and with the least obliquity nf [josuion, are 
refracted with the most perfect images, or with the least aberra¬ 
tion, ill double convex, plano-convex, and meuiscuij lenses. The 
longitudinal aben'aiion pteduces x focus short of the iwincipal 
one, and the lateral aberration a confm.ed lateral extension of 
the images, blended with prismatic colour. These aberrations 
increase diiectJy with the diameter and thickness of the lens, 
and inversely with its focus. In lenses of large diameter, and 
short foci, these aberrations will, by experiment, be rendered 
very manifest, and which have been clearly demonstrated by ,^ 
that learned optician, Mr. Benjamin Mai tin, in his lilements of 
Optics, Dr. Smith, and others. 

Dr. Wollas- The subsequent paragraph, page 27, describes Dr. Wollas¬ 
ton’s improve- ^ \ . t' b i r o / ^ 

ment, with the ^0*^ ® propt^seu improvemetit; the substance, in bis own words, 
meniscus de- is aS follows. “ The lens is a meniscus, with the curvatures 
utiou. surfaces about in the proportion of two to one, so placed, 

that its concavity is presented to tlie object, atid its convexity 
toward the plane on which the-images are formed. The aper« 
tureof the lens is four inches, its focus about twenty-two. 
There is also a circular opening, two inches in diameter* placed 
At about one-eighth of the focal length of the lens from its con- 
cive side* as the mezms of determining the quantity and direo- 
' lion of raysethat are tb be transmitted. The advantage erf'’this 
oonfifsctiod over the common camera obscura is such, that no 
sme who niak:es ffic comparison can doubt of its snperibrhy i 
.causes of thirmay'ireqaiie some explanation*' It has 
>lte«ni«lre:.d|r observed* that by the^commoti laps any^ oblique 
Qi}.of>ca^ is^lH|ngbt'tO'a ^ims at^a diataocedeu than Ahai Of 
i^pft Sam, 9tit in tbeicotiittfacdoa iibovt>ieB«rlhid, 

the 
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ihe foetl distance of oblique pesK'lll* » jot raerdy as great* but 
Is greater than that of a direct pencil, eor, siot'e tbe effect ofi> 
the tot surface is. to occasion divergence of parallel rays, and 
thereby to elongate the foens ultimately produced by the second 
surface, and since the degree of that divergence is increased by 
obliquity of incidence, the focal length resuhing from the com¬ 
bined action of both surfaces will brj greater than in the centre, 
if the incidence on the second surface be not so oblique as to 
increase the convergence. On this account, the opening E is 
placed so much nearer to the lens than the centre of its second 
surface, that oblhjui^ jays E/, after being retracted at the first 
surface, are transuntied through the lens neaily in (he direction 
of its shorier radius ; and hence are made to converge to a 
point so distant, that ih.-iinage (at/) falls very nearly in the 
same plane with that of an otqect centi aliy placed.” 

Tbe radii of curvatures fora meniscus of 22 inches focus. Observation* 
being as two to one, i.s not essential. The theory of dioptrics 
shews, the greater the proportion, or the nearer that the radius inferior in it* 
of one side approaches to infinity, or a piano, the more 
tbe lens will be. Dr. W. has not stated the diameter of the lens, 
convex lens, but tbe reader must suppose it to be four inches, 
like that of the meniscus j nor has he told the reader what im¬ 
provement would be produced, if he placed a tfimilar circular 
opening, or limited aperture, also over the convex lens. 1 
must, therefore, inform the reader, and he may himself prove 
it to be correct. The diameter or aperture of four inches is 
too great for a lens of 22 inches fnens, either double convex, 
or meniscus lens, placed in a Camera Obscura, as it transmits 
too much light, and produces too much aberration for the most 
distinct represenf alien of the images within the Camera. Dr, 
y/.f therefore, no doubt, was obliged to correct this palpable 
defect, by a curtaiJment of the area of bis lens no less than 
ihree-foar ills of the whole, and tbe Itns would have been more 
like one applied by a skilful optician, if be had at first insetted 
a lens of about two inches diameter.- The limited, aperture, 
therefore, it is evident, advantageously excludes superfittous 
. rays, but bas nothing to do with tbe determination of their 
<fikeoftf>a. Upon a Jfwr comparison, the reader ^iJd not mil/ 

> dotibaof-tbe superiority of Dr. W.'s Camera, butbeccam^^ ^ 

^ ^ itaabsuluie iofiEriortty j for the double eoRvex leiu, 
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to shew that 
the meoiscus is 
inrerlor io its 
effect to the 
double convex 
lens. 


fi 

same diameter and focrut HI tbe: meniscus, has less spheiiiial suf« 
face, aud consequentlytess longitudinal and lateral aberration of 
the two. Let as now advert to the transformation of tlte icon- 
vex lens to become a meniscus, with the same focus} by con* 
sidering their figures in the diagrams, the reader will perceive, 
that as much as the upper surface of the convex has been incnr* 
vated for a meniscus, so much the more has the convexity of 
the under side been augmented, to retain the original focus. 
The oblique pencils of rays first entering the meniscus, or any 
part of its surface, are from the immutable law of refraction 
refracted from the axis of the lens, contrary wise to the first di¬ 
rection on the convex, and afterwards in their passage into air, 
by the increased inferior convexity, refracted back towards the 
Hxis proportionally more than by the under side of the double 
convex to be converged to the same focal distance; and all 
pencils of rays that impinge on the surface in an oblique direc¬ 
tion to its axis, must be united the same as by the convex lens, 
Ht a focus somewhat shorter than the principal focus from 
direct rays. The meniscus lens, in refractive property, ditFers 
not from the double convex one. The above explanation is 
r^greeable to all writers on optics, and to correct experiment. Ii) 
this meniscus, it is not “ if the incidence,” &c. but the inci¬ 
dence always is 50 oblique on the secood surface, as to increase 
the convergence} and no kind of opening E whatever will 
change nature’s laws of refraction,'so as to elongate the focus, or 
to produce two different focuses in one lens ; and his previous 
explanation of ‘‘ occasioning all pencils to pass, as nearly as may 
be, at right angles to the surfaces of the lens,” page 2y, is ap 
irrelevancy in optics, and is the error of reasoning that I imputed 
formerly to Dr. W* on his spectacle glass. It is the angle that- 
the rays make with the axis of the lens, of whatever shape, that 
refraction is estimated froip, as the science teaches . os | not 
from the geometrical positions of pencils and surfaces. Froip 
the greater aberration that the meniscus possesses, the images 
formed by it will be less distinct, h^ye less light, and be morp 
distorted tlian by the double convex lens. It is from tlie exteuded 
lateral distortion, and .bringing the meniscus nearer to tbp 
plane than it| exact focus, that I can assign a caose hbw Dr. W* 
copld have f^len into the error; had be placed tbd’concave sidp 
would' jbave been a better position, the imag^y 

would 
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would tMtvo been more defined ai^ WigUiencdj it was so 
Implied in bis spectacles, the convex sfie being next to the 
object: but in neitlier case will the images be so perfect and ^ 

vivid, as by the double convex lens. The meniscus in a The menisecf 
Camera is not a new application j several, some years back, 
were made for the purpose, but not preferred. I can refer to f^renoc to ex* 
the machine now existing with one. J have caused two lenses pwiment. 
to be ground, one a double convex, the other a meniscus, as 
Dr. W. directs, of the same diameter, nearly four inches, and 
focus twenty-two inches 3 which experimentally verify the cor¬ 
rectness of my observations, and whioh any intelligent person 
may inspect, by application at our manufactory, 30, Hol- 
born. 

The following quotations may to some of your readers better Quotations re* 
, 1 ° ^ 1 /- ^ ^ spectinglynsest 

corroborate the truth of my remarks. ^ 

“ If the side were concave'^^of a piano) so that the lens be* 
came a meniscus, there is no proportion of the radii, or position 
of the lens, with regard to the rSdiant, but what will give the 
aberration greater than the piano convex in its best pt^ition ; 
and, since this was first observed by opticians, the meniscus be¬ 
gan to lose ground in the construction of optical instruments, 

•and is now quite rejected." Martin's Elements of Optics, 17^9* 
page 2g. 

An oblique pencil of rays has its focus a little nearer the 1 
(double convex) than a direct pencil. Cor. fig. 2. 

This prop, holds good in a concave lens, and also in a 
meniscus, as well as in a convex one. Emerson's Optics, page 
124, prop. 24. 

When parallel rays fall upon the plane side pf a plano¬ 
convex glass, the aberration of the extreme ray, which is 
of the thickness, is less than the like aberration caused by any 
meniscus glass whose concave side is exposed to the inddent 
ray* 

" When the said glasses have their convexities turned to 
the incident rays, the aberration of the extreme ray in the 
plano-t^nvex, which is now but ^ of its thickness, is less Ihan- 
4 be like aberration of any meniscus in this position." 

The best of all double concave glasses has the se;ni-diameteri 
‘ of its first and second concavities as 1 to 6 ; and consequently, 
is the best figure of a glass to help ahort-srgbted persool^ iis 
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the double convex, oj^ of ib© like figur© is the best fbf ipcctk- 
des." Smith’s Optics, Art, 661 , 662 .665. 

For since a meniscus, unless tKe surfaces of it are parallel 
to one another, has the same effect either that a convex lens, 
or a concave one would have, all the cases of diverging or coo- 
vergiiig rays that are refracted by it, will be the same with those 
already explained in the instances of convex or concave lenses.*’ 
Piuthcrford's Philos, vpl. I, page 286. * 


ObserTatimis 
on the perib- 
copic niicio- 
bcupe. 


** A plano-convex glass, with its towards 

the incident parallel rays, has less aberration than any meniscus 
with its convex 1 gjjg g^posed to parallel rays. Whence 


((concave } 


side exposed to parallel rays. 

it necessarily follows, that that raenkicus is'best, which ap¬ 
proaches nearest in shape to a plano-qpnvex lens." Hairis (of 
tlic Mint) Optics, 1/76, p. 67 . 

So sensible have some optical glass grinders been of the im¬ 
practicability and in-sufficienc^' of the meniscus glasses of short 
foci for spectacles, that I have in my possession some plano¬ 
convex and plano-concave glasses actually fitted in the frames, 
and sold for the new periscopic glasses. 

The sort of French angle of reductiem that Dr. W. has given, 
to obtain geometrically but nearly the radii of meniscus for a 
given focus, will be useless to the woficiinan, as he aheady 
knows, by a very short aritl.nietical operation, how to obtain 
exactly such radii in half a minute’s time, or a tenth part of the 
time necessary to construct that problem by Gunter’s sliding 
rule, the time would be still shorter. 

'I'he combination of using two glasses in ordinary simple 
microscopes, or hand magnifiers, to diminish the errors arising 
from the spherical figure of one glass, was known to Sir Isaac 
Newton, and successive opticians, lhat late excellent practical 
optician, Mr. Ramsden, by tJie combination in the best position 
of two piano glasses, with their convex sides to eacb other, ap¬ 
plied eye-pieces to his instruments with great advantage, to read 
off'divihlons of his circles, and magnify the wires of his teles¬ 
copes, with clear definition at the circumferenca of the field of 
view, the diameters of the glasses being no smaller than the 
aperture ojf the tube. I'lie same principle has since beeb advan- 
tabeonsiy applied % large object lenses for the lucernal miem- 

scopcj 
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scope, bir the late Mr. G. AdaipS#' ai^^, ourselves, where the 
diminution of light was of less consequeftee than indistinctness 
of the image In many 6ases the Combination of two convex 
lenses answer very well: but the combinit% of two similar plano¬ 
convex lenses together, of superfluous diameter aod thickness, and 
for the greatest defect or aberration in the worst position to each 
other; and afterwards to palliate it with a small aperture as 
6he#h in figure 4, is such an anomaly or absurdity in opitics as 
not to require any serious comment on my part. I shall only 
appeal to the least experienced constructor of microscopes, 
whether he does not know, that the substitution of a double 
convex'lens of the diameter only of Dr W.’s aperture, and of 
the same focus, would produce an image infinitely mprc perfect 
and vivid than the muiiflted one proposed by Dr. W. 

From these remarks* I presume there will be nothing to 
apprehend from the attempt of Dr, W. to depreciate the 
excellence of the spectacles, Camera Obsuras, and Mocro- 
scopes, as have been constructed*by the most eminent Opticians 
of the day. 

I am. Sir, 

Your’s, &c. 

W. JONES. 

Holborn, iQtkJan. 1813. 


IV. 


Rules for discovering new Improvements, exemplified in the art 
of thrashing and cleaning grain ; hulling rice; warming rooms ; 
preventing ships from sinking, isfe. Brj Ohveu Evaks, of 
Philadelphia*. 


l^ECESSITY is called the mother of inventions j but upon origin ofin- 
inquiry we shall find thatreason and experiment bring tfiem ventions. 
forth j for almost all inventions have been discovered by such 
steps as the following ; which may taken as a ■ 


• From the Appendix to his “ Young MilUwright and l^iller’s Guide** 
printed by subscription in Philadelphia, but very suite in this country, 
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'Htuleforfii- Step ]. Is to investigate the fundamental principles of lit* 
< oiuider the and the prc^pas of the aft or manufacture we wish to 

theory and improve. , * 

present prac- jj consider what is the best plan in theory that can be 
II, and what deduced fronx^ or founded on, these principles, to produce the 

woufd be fh'r * m 

best plan of^ HI Consider whether the theory is already put in practiro to 

operating: the best advantage, and what are the imperfections or dis- 

aad in'whTt advantages o^^he common process of the art, and whether they 

vespecis the can be evaded and the process improved j and what plans are 

fice*can^be*^' niost likely to succeed. 

improved: IV. Make experiments in practice to try any plans that the 

pTrimentsoV speculative reasonings may propose or lead to. Any ingenioui 
Ttialsof the artist, taking the foregoing steps, will probably be led to im- 
d^ufed'irom P’'°'’cnieut in his own art ; for we see by daily experience that 
reasoning. every art may be improved. Jt will, however, be in vain to 
attempt improvements, unless the mind be freed from prejudice 
in favour of established plans. 

Example. F. Example 1. Suppose we take the art of thrashing grain. 
Tlva^hirtg qf Then by the rule. 

T.^P. 'incipks of Step 1. Wh^t am the principles on which this art is founded ? 
the art. To The grain is contained in a head on the lop of the straw enclosed 
in a husk, or chaff, that requires a force to break the hull, and 
heating or by disengage it; which may be done either on the principle of 
tubbing. beating or of rubbing. 

H. Throry II- What is the best plan in theory for'eflfccting this ? As 
apply force to jjjgj requires nearly equal force, and is all contained 

in the head, which is much less in quantity than the siraw, 
theory- djrects the force to he regularly and uniformly appliqd 
to the head only, which will require but littln power, seeing 
we can rub it out between our hands. 

b > 


Tit, Preseni 

rr'ictice. 

Thrashing 


by men: 
treading by 
animal?. 


Disadvantages. 
I. The force is 


employed on 

ilic straw ^ 


III. How i.s this theory put in practice^ and w-hat ar^ tht 
imperfectiont and disadvantages of the comnton proc^salt the 
grain in th^ straw is laid on a plank £oor, and'b^aten by 
with flails} or on the ground, and trod out by boEaes. 

The disadvantages are. 

' Tst. The force is in both cases applied equally to the straTT^ 
a$ well as ^6 hea4t ' . ’ . ‘ 
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il. Much force is lost, being unnecessarily expended In well as the 
beating the straw, yet many beads escape uudoue, because 
the force is so irregularly applied. ^ 

III. In treading by horses the grain wwell as the, straw m. Cattle 
gets ditty 

IV. Thrashing by men is both expensive and tedious. 
l*Jow cannot improvements be made to overcome all these Thrashing >s 
disadvantages ? Such speculations have produced several. 

First, a machine on the principles of a coffee mill, 

requires very little force to rub the grain out^f the heads, rea^y maitc. 

which are separated from the straw, by means of a machine on < a) A mill to 
, . .. r . . . >*“•’ the gram 

the principle of a comb, cutting them off, A machine to reap from the 

the heads without the straw is wanted to complc^ (his theory, head#. 

(in countries where the straw itself is not an article of demand). 

Secondly, a machine invented and put in practice by Colonel 
Alexander Anderson, of Philadelphia ; the principles of which beater# mi it# 
are to apply the strebgth of horses to strike the sti aw regularly circumference, 
with a uniform force, which finishes as it goes aud clears the in £a> 
grain at the same time. gland. 

A Cylinder, 4 feet long, and 3 feet 6 inches diameter, with 
eight bats fastened to its circumference parallel to it axis, and 
of its whole length, is made to revolve with rapidity ; the bats 
strike the straw at every fourth of an inch. It being drawn into 
the machine by and between two collars that move slowly. 

This machine makes great dispatch, but is expensive, (and 
destroys the straw.) 

Others, attending to the principles of treading, have made a (c) a rolling 
thing in the form of the frustrum of a cane or sugar loaf, set 
full of cogs to act like the horses’ feet. This is drawn by 
horses round a circular floor, adapted to it, on which the grain is 
laid, the centre of the circle being the vertex of the cone. 

This having consideiable weight and many cogs, a horse wdll 
beat out much more with it than with his feet, because it will 
strike a great many more strokes with equal force : it has these 
edvahta^syit can be made by an ordinary carpenter—is cheap—** 
and the dirt is not mixed with the grain, straw', &e. 

Example U: Hae art of cleaning grain by wind. Example ft ^ 

By the rule. ' , - - 

Step l. what are the -principles on which the art is founded prmdpk: 
Bodies bailing through resisting mediums, their velocities me as hodie# 
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”®^®ctedupon their Specific gravities j ieonscquently, the farther the 

lhan greater will be their distaace j on this principle a separation can 
heavy ones. be effected, 

'* b4|||iplan in theory ? Fjpt make a current 
the llpht lX fo fall threugb, as deep as possible. Then 

dies from, the the lightest will be carried farthest and the separation be more 

eu^eht*of*air the end of the fell. Secoiidiy, cause the grain, 

di»p; but not with the chaff, &c. to fell in a narrow line across the current, 

^'e stream.* obstruction from the heavy 

Let the gr«iia 1*^ being carried forward. Thirdly, fix a moveable board 

J^rn^arimlnts separate between the good clean grain and light 

•ml use the gr^in ,&c. Pourthly cause the same blast to blow the grain 
peTted*!*''*^ *'®* several times, and thereby effect a complete separation at one 
P operation. 

iice, The”^* theory in practice already, and what are the dis¬ 

train doe* not advantages of the common process ? We find that the common 
suitaWe*'*^*'* fens drop the grain in a line 15 inches wide, lo fall 

cavity; nor is through a current of air about 6 inches deep, (Instead of felling 

one^o^rluon ^ tlirough a current 3 feet deep) so that 

it require? a very sffoug blast even to blow out the chaff} but 
garlic, light grains, &c. cannot be got out, they meet with so 
much obstruction from the heavy grain. It has to undergo 2 or 
3 operations j so that the practice is found to be no way equal 
to the theory ; and appears absurd when tried by the scale of 
re.ison. 

JV. The fourth step is to construct a fan to pul the theory in 
practice, to try the experiment*. 

Example III. The art of warming rooms by fire. 

Step I. The principles of fire are too mysterious to be in« 
vestigated here j but the effects are, 

LfFcctsi It The fire rarefies the air in the room, \i'hich gives thq 

rill efies the air. sensation of. heat or warmth. 

II. Causes part II, The warmest part being lightest, rises to the uppermost 
roascend; - - - ■ . .* • r , 


Plan of itn- 
proveinents, 

Exp. HI. Arl 

Kv rvting. 
npin tnuntit 


in. particii- 
IsA-ly in the 
chimney, 
which pro- 


• ^ -- 

part of thp ;room, and will ascend through holes, (if there be 

any) info the room above, making it warmer than the qw, 
in w'hich the fire is. 

III. If the chimney be vyarm, the air will fly up it fifst, 
leaving the li^oom empty. The cold air will then rush ip at all 
crevices to supply it^place which keeps the room cold, 

** 'afUskh MBM>me»y, with a large t^nsage or ehsttnd, is utefisleo dsaft 
fcathdv firom dirt heavy bodies.—W, N. 
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II. C«ft»sWeriDg the principles, what !l the best plan in theory 
for warming a room ? i racticalre- 

I. We most contrive tbtffite to spend all its, heat to warm ^ 

^ I rmpfoy tlw 

the air as it comes inj^e room. w wl^le heat ia 

II. To retain the warm air in the rooms, and let the w-'ming tlie 

3ir 

coldest out first to obtain a ventilation. ' j[ i»j.€Tei« its 

III. Make the fire in a lowerj>, room, conducting the l>eat escape, and 
through the floor into the upper one, and leaving another hole escape 

for the cold air to descend to the lower room. air. 

IV. Make the room perfectly tight so as to admit no cold 

air, but all warmed as it comes in. several apart* 

V^ By stopping up the chimney to let no w-arm air escape up 
it, but what is absolut^y necessary to kindle the fire, a hole of air as it comei 

two'square inches will be sufficient for a very large room. V limit the 

VI. The fire may be kindled by a current of air brought apertur# of the 
from without, not using any of the air already warmed. *his 
theory, which is founded on true principles and reason, be com- combustion 
pared with common practice, thh errors will appear the dis- 
advantages of which may be evaded. Experiment 

III. 1 had a stove constructed to put the theory as fully in or trial, 
practice as possible, and have found all to answer according to 

theory. ’ ^ • . /V gtovc de- 

The operations and effects are as follow's, viz. senbei in gw- 

- I- . 1 j- ... , reral terms 

I. It applies the fire to warm tlie air as i.t enters the room, • 

and admits a full and fresh supply, rendering the room mode¬ 
rately warm throughout. 

II. It effectually prevents ihe cold air from pressing in at 
the chinks or crevices, but causes a small enrrent to pass out¬ 
wards. 


III. It conveys the cold air out of the room firstconse¬ 
quently, 

IV. It is a complete ventilator rendering the room healthy. 

V. The fire may, be supplied in very cold weather by a 
current of air. from without, that does not communicate with 
tbf Warm air iit the room. 

VI. Warm air may be retained in the room any length of 
time it pleasure} circulating ihr(»3gh the stove, the coldest 
•tUeriog first to be warmed over again, 
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Xx.4 Art£^ 
hullfDg rice. 
Prininfdf, The 
outer coat of 


VII. It will bake, roast, and boil, equally well with 
common tiu*pla(e stove, as j||bas a capacious oven. ^ 

VJII. In,#iCon«equence of thelfe philosophical Improvements 
it requires not more than half the usual quantity of fuel^. 
Example IV. The art of hulling cleaning rice. 

Step 1. The principles on which this art may be founded, will 
the ri 1 by taking a handful ©f rough rice, and rubbing it bard 

sharp, and the between the hands ; the bulswill be brushed off, and by con- 
*'*tf^** tiijuing the operation, the sharp texture of the outside of tb^* 
ther, cuTeach (which through a magnifying glass appears like a sharp 
other. fine file, and no doubt is designed by nature for the purpose) 

will cut off tl»e in.side hull; the chaff being blown out^ will leave 
the rice perfectly clean, without breaking tiny of the grains. 

II. What is the best plan in theory for effecting this*? 

Ilf. The dbadvantages of the old process are known to thosft 
who have it to do. 

Art ttf prevent- Example 5. To .save ships from sinking at sea. 

/'■<’»* Step 1. The principles on ^^^rhich ships float, are the differ* 

ence of their specific gravities, from that of the water, bulk for 
bulk, sinking only to dispTacp water equal in weight to the 
ship; therefore, they sink deeper in fresh than in salt water. 
If we can calculate the cubic feet a ship displaces when empty, 
it will shew her weight, and subtracting that from what she 
displaces when loaded, will shew the weight of her loaded. Each 
cubic foot of fresh water being (32’5lbs, if an empty rum hogs¬ 
head weigh (i2'5lb8. and measure 62 cubic feet, it will require 
875 lb. to sink it. A vessel of iron, &c. filled with air, so large 
as to make its whole bulk lighter than so much water, will 
float j but if the air be let out and filled with water it will sink. 
Hence, we may conclude, that ships loaded with any thing that 
will float will not sink, if fi|ied with water ; but, if loaded with 
anything specifically heavier than water, will sink as soon, as 
filled. 

11. This appears to be a true theory.—How is it to be put iu 
practice, in case a ship springs a leak that gains on the pumpa I; . 


EJan for prac 
tice. 


• * - n 

why bodies 
float stated in 
a popular way 


• The diicription wilt spuin’in a future nurabef of our Journal. 

f Heden^ibes a madiine, which likewise deserves to be attended tOf 
though lest immed^tely connected with the mdostry of Gr^t firitoia. 

Idaatt cqnidtn’tt/W. N. ' 
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^ mariuer who understands,^ell the above principleg 

and thejC^l will be led to the foUowlng steps: 

m, ’f'o cast overboard syclj^thtr^ as will not floai, andj care- 
•fully to reserve every thing that will float, for ^ibni the ship 
may at last be buoyed up, 

2nd. Empty every cask'^ or thing that can be made water 
light, and put them in the hold, and fasten them dowm under 
water, filling the vacancies betweefi them with billets of vpood, 
Mjpven the spars and mast may be cut up for this purpose in des¬ 
perate casc.s, which will fill the hold with air and light matter, 
and as soon as the water inside is level with that outside, no 
more will enter: if every hogshead buoy up 875lbs.^they will be 
a great help to sustain the ship, (but care must be takeu not to 
put the empty casks too low, which would overset the ship) 
and she will float, although half her bottom be torn off. Mari¬ 
ners fur want of this knowledge often leave their ships too soon, 
taking to their boat, although the ship is much the safest, and 
does not sink for a long time afte^ being abandoned j not con<» 
sidering, although the water gaii» on their pumps at first, they 
may be able to hold away with it, when arisen to a certain 
height in the hold j because the velocity with which it will 
enter, will be in proportion to the square root of the difference 
between the level of water inside and out j added to this, the 
fuller the ship, the easier the pumps will work; therefore, 
they ought not to be so soon discouraged. 


Practical raw 
cult. 

Throw tiM 
heaviett 
overboard. 

Empty the- 

oasira, aiMl 

bungti«inw<if 

up. 


Ships arc saftt 
than boats. 


Pumps airv 

easily worlnd. 
in a water¬ 
logged shipj 
which may, 
therefore, be 
long kept a* 
float. 


V. 


l/stfulor Instructive Notions^ respecting various oljects. 

iipt^ing of Copies of IVriting. 2. Scintillation of the Stars, 
Large Achromatk Z^enyw.T—W. N. 


1, Art of Copying, or of multiplying Copies. 

% 

’^l.Vl^Ry one is aware of the invaluable benefits which society 

•JuU has derived from the arts of printing, by moveable types, aa- 

well as by blocks and copper plat^^^But there are many casesj Benefits of tht 

in which it would be of advantagem produce copies of wril^g, of p*int- 

wlthoat requiring a stock of types or engraved platesT^and the 

j^roiifts, or impleoaents, by which the impreai^ou is. made. A* 

^Voi..XXXIV.—N o. 157- I saving, 
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saving, eitiier^k) machinery, labour, orslfnll, is toiir 

desired. Under the pres^ 4^ead, 1 have a few oliservatio^ 


and facts I 
brated Jame 


ofl^r, relative to nwinascript writing. 


{^ration and 
apparatus 


The cele* 

Watt, about thirty years ago, obtained a patent 
for a copying machine, for making copies of the description'^ 
James Watt's known by the name of counterproofs. His apparatus, const^- 
chine *”*' ing of a portable rolling pres^, a receptacle for keeping very thia 
unsized paper in a due state of wetness, and a peculiar ink 
more mucilaginous and less speedy in drying than commotf 
wriiing ink, is at present in general use, particularly in mer¬ 
chants' counting houses. In a former Journal it was remarked, 
that sugar or treacle, added to ink, gives it the disposition to 
come off upon wet paper, and that if the paper be well soaked, 
M) as not to shine and yet to be considerably transparent, a v<|ry 
light pressure, such as that of a w’armed flat iron, would pit)- 
duce the copy. , 

It is to be regretted, that this ingenious application shoul 
require as much apparatus and skill as it does; though its 
rwjuires pre-'valae is undoubtedly very great. The following process is less 
neat, but may be practised wherever a round ruler and gauze pa¬ 
per, or blotting paper, can be had. I have availed myself of it ou 
a journey j in which it first occurred to me-as an expedient 
fpr copying letters. 

The process.~RoU a p'ece of guaze paper upon a small 
sound ruler, and place the ruler, thus covered, upon the sheet of 
Another pro- paper intended to be written upon, in such a manner as that the 
be'practU^in be just above, and parallel to the intended first linei 

ait situations, and the outer edge of the gauze paper on the same side as the 
upper edge of the paper. Then write the first line, and immt- 
diaiely upon concluding the satne, roll the ruler jmt upon it; 
and the gauze paper will receive a print of that line.. .Return 
the ruler to its first position, write a second line, and take, a 
print of that as before.—And in this manner the whole letier 
may be .copied while writing. 1 found a little awkwardness at 
first, in bringing myself into the habit of this ruanipulatiqii | 
which retjuires the writer to recollect, at the end of every lit)#,- 
that he is lo apply the gauzj .gaper } but this was soon over-' 
cxuTi^. And it may alsctbe observed, that for a very light hand, 
which dries quickly, it would probably be needful to apply the 
, j^er at'ihorter i|Rervals. My baud wriiing, which is neither;,« 

heavy . 






adtoiltfed of the operation being performed^ as 
but 1 could not de% it to any second linl. 

Another artist, of the name of Wedgewood, within a Art of making 
few years past; offered to the public, under sanction of Letters 
patent, the engraver’s method of tracing, by means of a piece p»per» 
of paper blacked with a pigment, (commonly lamp-black) 
applied by means of fat ora slowly drying oil. If such paper, 
which is sold.at the shops,by the name of black tracing paper, be 
laid upon a leaf of common paper, and another leaf be laid upon 
that, the whole being disposed upon a firm flat table or plate of 
wood, or metal, or glass, and any writing be naade with a small 
rounded steel or glass point, two copies will, by the same ope¬ 
ration, be produced } viz. a reverse copy on the upper white 
paper, and' & direct copy on the lower ; the latter of which is 
sadSciently durable to be sent away to a correspondent, and the 
furm^will be very legible, as a direct copy, if the paper be 
thin. 

Dr. Franklin mentioned, to thff Abb6 Rochon* a method of A method of 
rapidly engraving or marking plates, for multiplying copies. 

He wrote with gummed ink, upon' a surface of hard stone or printing frema 
iron, and powdered his writing with sand, or emery, or cast *”®**^*‘‘^ pUte. 
iron dust; and when dry, be applied another plate of soft 
wood, or pewter, ^ copper, upon the surface, and forced the 
gritty matter into this last by the action of a press. 7’his last 
served, in the usual method of «copper plate printing, to give a 
very great number of copies, not neat or beautiful, but suffi¬ 
ciently legible. 

The Abb6 Rochon proposes, as a better method, to write Another by 
with a steel point upon a copper plate ready varnished, and etch halting coua- 
the face by aqua fortis. Reversed prints being taken from this ter-proofs. 
etching, he piles these, while wet, along with other damped 
paper, and passes the whole through a press, which gives an 
equal number of counter proofs not reversed. 

Both the last mentioned methods may be of use in armies Improvements 
aU^noder other circumstances : but both suppose extensive 
means and apparatus, and only dispense with the engraver’s skill. 

Perhaps it would be an addition to Rpcbon's method, that the 

**" RecoeU de Meirioirei, See. from M. L'Abbe Spehtm, octavo, 

I78a,p. Si3. » 
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oiblived. fttid tti« writing i»add ifilia 
metal sharp poiht Wsaving the bar onv 

impressioiin. *' 

It would be a great imptwetnetH: upon Watt's tbeihod* if 
the Gouiuer-ftfoofs coaid be tnkfen rtpon dry paper, TfeWI 
tracing paper of Wedgwood and the engravers soon lostttt 
its Colour, and it will not feedp long. It toon becomes too dry 
tb give off its colour. 

2. Sciadllatlon of the Stars, 

Twinkling of Matty Speculations have been offered to account for and explain 

the stars ■i'*” 4 , ^ 

cribedtothe that apparently irregular and agitated emission of light, from 
the fixed Stars, which has been called acintillalion or twinkllii^. 
^rom its marked appearance at low* attitudes, and altmiC 
tbfal absence at higher, it has been commonly ascribed t6 tbe 
interposed atmosphere ; which, by the changeable densitidi 
of Its parts, and the interposition of opake particles, is imagined 
to produce variations in the quantities, colours, and direction* 
of the light before it arrives at the eye. In proof bf this doc¬ 
trine it has been farther noted, that the stars do not scintillate in 
a' telescope. Undoubtedly the effect is still, clouded with un¬ 
certainty. An observation I made upon' thb Dbg Star (Sirius) 
in the autumn of 1807 may be considered as affording a ^w 
facts more in addition to those vre already possess. 

The stars do " It Is not true that the stars have no scintillation in atele- 
altelescope^ *” scope. It maybe strikingly observed by putting the instrOI^ 
ment out of adjustment. In this case the circular disc of 
light, has a kihd of vaccillation, as if a number of discs were 
continually Hashing before each other: the illumination seemed * 
toeome on at different sides, and these discs also differ in colottlTk 
but give CO-^ Ifloe, Steel blue, pea-green, bright copper, red and while, are 
•ucwMio^* ‘“among the most osUal colours; but the rapidity of succdiklon 
‘ ■ does not lllottr the sense to determine whether these cdmirs 
may be mofe less cotemporaneous, or completely 
tliictly succeeding each other. To determine thra point/! 
Anexperi- tdok an acbromsttic'glass of Rartisden’s, magnifying 24 timbSi 
an^^dir;:^d it to the star—the object end being supported 
of thjci^l^g in‘a notch in a steady bar conffnbted witbthe wall, and diy ejpo 
***^* » end, upon an adjustable piece which was Uke^ie capable of* 

being 
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being vefy ileedHy. Bat upon this I rested my leu^ lui»4 

between fitter and thumb of which 1 held the ^e etid 

of the glass, in this sitmtion, the glass being truly nd|ustad 

|0 distinct visjon, J could observe the star, and by gently 

tmci rapidly striking ^be lobe with the fingers of the othn: 

band, 1 caused the image of the star to dance to the field of 

view, and describe the same kind of luminous line as is seen 

when a lighted coal is whirled about. The star was thus 

made to describe by each blow a curve returning into itself; 

but so contorted and irregular that no two successive curves 

were coincident with each other. The strokes were about 

ten in a second of tioie, and the curves were beautiiblly and The rays Were 

distinctly tinged with different coionrs in their successive parts 

thio’ different lengtlis: but it seemed at a medium that each ^vld. 

these vivid colours might occupy about one-third part or 
lofs of the whole curve, and upon my recollection those most 
predominant were greenish blue, steel blue, and maroon or an in. 
tense copper colour. The light Irom Sirius therefore as it arrived and varied 
Ut the eye was by etitremely sudden variations distinctly ebang- 
ed in its colour, at least thirty times in one second. No theory 
deducible from the known properties of the atmosphere, as 
an interposed medium, has yet presented itself to my mind, 
in 9 shape worthy of notice. 

In the collection hast quoted of Bochon, p. 3.80, he observes, Corre&pondm| 

that the scintillation of the fixed stars is an obstacle to mea-* 

pri&xu> 

luring their diameters, and that when Use light of Sirius was 
lii^iicted iqtq colours by a prism, it bad no scintillsitioD across 
tibe spectrum. As far as may relate to the apparent diameters 
^ the fiixed .stars, the observations of Hersebekdo not seem 
to support the deduction of Roebon ; but bis fact appeaigs to 
cm^pond with mine. 

3. Advantage of upsetting or pressing in the borders of platei 
pffitm glass to make the concave lens in achromatic combinations. 

same Abb6 Roebon p. 372, remarks that the triple object Large achm* 
le^tseaof Dollond of 3| inches aperture, produce an effect 
equal to that which it seems ought to be obtained from the 
lenses of 30 or 40 feet, made by Campani. But that in 
making achromatic lenses of longer focus, the plat'^^f ^ass cannot be 
being blown, are too thin to be worked without bend^ and 
^pdbihgthe figums. All the cast glass be tried was found to 

be 
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naoro unequal in its quality, in different parts of the saina 
° plate, Hhan the blown glass. It would not be difBcult to ex¬ 
plain this from the circumstances^ of the making; but the 
principal object of the present notice is, to meniron that h« 
succeeded in making a thick lens opt of plate one quarter of 
Blown plate an inch in thickness, by softening the glass by heat upon an 
workedTu^ earthen mould of the proper curvature, and upsetting or pres- 
thicker.”^ sing the borders inwards, (taking care to avoid folds or wrink¬ 
les,) till the edge was an inch thick, and the diameter live 
inches. He then surrounded the glass by a metallic ring of 
six inches diam'eter, and thice quarters of an inch deep. Within 
this ring he again heated the glass, upon which he previ¬ 
ously placed an upper convex earthen mould. The glass 
A lens, made thus obtained appeared very good, and when ground and po- 

in this manner, enabled him to make a triple object glass of seviefb 

va» exceUent j / r j o 

feet focus,producing, as he says, a much greater effect tbart'tbe 

glasses of Dollond, but without admitting of a proportional 
aperture. For the lenses of that celebrated artist bore an aper¬ 
ture of 42 lines, and his lenses would'not admit of more than 
4 inches or 48 lines; which, however, adds more than one 
•third to the whole quantity of light. From the great care 
in working, he did not think that the external parts of the 
hut the bo^ lens were defective on account of the figure. The defect 
probably*from5*'°*® Probably frotii the flexure and contortion of the 

the glass and grain of the glass in pressing in. For an ingenious philoto- 
Bot the figure, artist has assured me, tlifit theie is great difference in 

lenses and prisms made of tlie clearest plate glass ; according^ 
as the line of vision is directed at right angles to the natural 
plane, or more obliquely or coincident with it, the latter being 
in general good for nothing. Wiience, and from other 
facts, he inferred that the layers of glass plates differ consl* 
tHerably in their densities. 
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An Account of some Experiments on the Congelation of Mercury^ 
jy means of Ether. By Alexander Marc&t, M. D. F.R.S. 

To Mr. Nicholson. 


Sir, 


M r. Leslie’s new and ingenious mode of illuatrating the Account of^ 
well known fact of the production of ccii by evapora- of^ * 

tion, by actually freezing water, in consequence of a rapid freezing, 
process of vaporization from the water itself, has already be- 
cooae a familar experiment. Water is placed over an open , 

v^ftsel, containing sulphuric acid, and the whole being inclosed 
within the receiver of an air pump, the water cools as the 
exhaustion proceeds, and is ultimately converted into ice. I 
have learnt also, that Mr. Leslie has succeeded in freezing mer¬ 
cury by a similar process ; that is, by investing the bulb of a 
mercurial thermometer with a thin coat «f ice, and exposing 
this to the joint effect of exhaustion and of sulphuric acid. 

After trying to repeat the last of these experiments, {an Mercury froz- 
attempt in which I did not succeed ) I effected the congelai- etCer*" 
tion of mercury with great facility and quickness, simply by 
substituting the evaporation of ether, instead of that of water* 
in the process in question. I am not aware of having been 
anticipated in this experiment; if 1 have, you will oblige me 
by taking no notice of this letter; but, in the contrary case, I 
shall thank you to give it a place in your Journal. 

The mode in which the experiment is made is this : a conical Method of 
receiver, open at the top, is placed on the plate of the air pump, 
and a mercurial thermometer is suspended within the receiver 
threugh the aperture. This is done, like some of the well 
known pneumatic experiments, by means of a brass plate per¬ 
formed in its centre, and fitting the receiver air tight when laid 
upon its open neck. The thermometer passes through this plate 
to which it is carefully fitted by a leather adjustment, orsim- 
ply by cork, secared witli sealing wax ; and it is so .^radnated, 
that when its bulb is sunk a few inches within the recelWr, the 
stein rises externally through the plate, above which the scale 

4 begin* 
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begins. The fe|Jb is then '^rapped up in a little cotton wool# 
or whatls belter, in a little bag of fins fleecy hosiery j and after 
being 4ij>ped into ether, the apparatps is quickly laid over the 
. receivitr, w'hich is exhausted as rapidly as possible. In two ot 

three minutes the tenipcralure sinks to about 45 below 0, at 
which moment the quicksilver in the stem suddenly descends 
with great rapidity, (in consequence of the remarkable con¬ 
traction which the mercury in the bulb undergoes in congeal¬ 
ing) to a distance corresponding to between 300 and 400 de¬ 
grees. This, however, seldom happens to that extent, because 
the descent ofth«s mercury is often impeded bythe freezing of the 
. column itself at the entrance of the bulb, before the congelation 

wiihiu the bulb is completed. 

The facts par- If it be desired to exhibit the mercury in its solid state, cotn- 
\'ed***^*^ which should be broken instantly after 

being removed from the pump. 1 have frozen in this \y«y 
bulbs of an elongated shape, about an inch in length, and near an 
inch in diameter. The pumg I have, used for these expe.i- 
ments is one of a small size j* the gage of which stands at about 
a quarter of an inch,when the exhaustion is pushed to its utmost 
extent. I have occasionally succeeded in this experiment, 
when the temperature of the room, as well as that of the ether, 
was about 50® 3 but the certainty of success is much increased 
by operating in a room, the temperature of which does not 
exceed 40®, and by previously reducing the temperature of the 
ether. I have been in the habit, in making this experiment, 
of inclosing sulphuric acid within the receiver,, as in Mr. Les¬ 
lie’s process, as it has appeared to me to promote the evaporar 
tion of the ether, and the production of cold j but the ea^peri- 
ment has also succeeded without the assistance of sulphuric 
acid. 

Variattonof the The same experiment may be varied by first dipping the ,bn|b 
experiment, gf the thermometer, surrounded with cotton wool or flanpiel, 
into water, and after freezing this by means of the pump, pour¬ 
ing a few drops of ether upon the frozen bplb, and exposip|jt 
egsija to the efiPect of exhaustion. This plan has somet^j^s 
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succeeded wfcen circprastances were not suffii^lly fttvourable 
for ihe success of the otlier. 

I have applied a roethod^slrailar to those just describ^, td the Water frozeni 
freezing of water, by means of the ingenious instrument iraa- 
gined by Dr. Wollaston*, to which he has given the name of to Dr. Wollat# 
qhryophorus. This instrument consists in a tube, terminated at “*®**'“* 
each extremity by a ball, like the common pulse glass, one of 
these* being full of water, and both the balls and "tubes 
being completely exhausted of air. By plunging the empty 
ball. into a mixture of salt and snow, the water in the 
other ball, though at some inches, or even some feet distance 
from the cold mixture, is frozen in a few minutes. But by 
a pr(/cess, similar to that I have just described, for the congela¬ 
tion of mercury, the same may be effected without any cooling 
mixture in less than one minute, and with a pump of very mo¬ 
derate power. I may take this opportunity of mentioning, that 
having constructed an aparatus of this kind, with a thermome¬ 
ter within it, I observed that ^he temperature of the water 
sunk to 20® i and, in one instance, even two or three degrees 
lower before it froze, which I at first ascribed to the water 
being deprived of its air by previous boiling j but the same cir¬ 
cumstance not having uniformly taken place, when the shape 
and size of the apparatus, and the quickness of the' process, 
were varied, I am now inclined to ascribe it lo other 
causes. 

1 have the honour to be, 3rc. &c. &c, 

ALEXANDER MARCET. 

RusseU Square, 22nd Jan. 1813. 
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Oh^'Tvaiions upon the best state in which it is advisable to 
t,firing the British Merino Wools to market. By Ejdwaed 
Esq. of Uley, in Gloucestershire. 


SHEPPARD has made his title good to that fame Introductloa. 
aLvJL which attends the patriotic and well-directed exertions 


• Thi» appac^iu was described a few weeks ago, by Dr. Wollaston, 
in a paper whi^ was read before the Royal Society, aJ^shstract of 
which was publishtd in the 1st number of Dr. ThnmiPn*innnd*-<# l 
H^dosophy. 
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of so many of%ur coootfy gentlemen, in improving oirr 
valuable stock of first materials. Wool has, for. centuries, been 
considered as one of the first, and Mr. S. has claimed andt 
received the Gold Medal of the Society of Arts, for bavit^ 
prodnced from his flocks of 1929 Merino and Merino Ryland^ 
the whole bred and Jkept by him, 7749 lbs. of vvool in the 
year 1812. He has communicated the following observations- 
to the society. 


wool arises 
from their 
being kept in 
tlieir grease. 


The Author’s Having had the experience of more than ten years, both in 
t^rowthaud growth and manufacture of British -Merino wools, which, 
msnufacture hy the constant use of the Spanish rams that came into hit. 
of wool. Majesty’s possession during that period, I have brought to verj- 
great perfection ; I take this method of making public tjife 
result of my observations, as to the mode most profltabl#'for 
the grower and manufacturer, to prepare the Merino wools for 
the market; as considerable difference of opinion and practice 
prevail on the subject. 

The superior I had the honour, in the year 1806 , to present a memoir to 
!faxMi*and Board of Agriculture, in a successful claim I made, for 

Anglo-Merino the Gold Medal given for the greatest quantity of fine wool, 
grown within the year. I therein slated ray opinion, that the 
principal cause of the supeilor and characteristic softness of the 
Saxon and Anglo-Merino wools, was, their remaining in their 
native grease, without its being expunged in the extreme 
degree practised in Spain. Excepting the moderate washing 
Saxon and British wools receive on the sheeps’ back before 
shearing/ they continue in their grease till they are w'otked up 
by the manufacturer; while the wools in Spain, as soon as 
sl^rn, are thoroughly scowered, by an injudicious process, ao^, 
then exposed for days to a burning sun, in which brittle 
bard state they are so closely packed up, that tb^y ,ftome out of 
their l^ags here, almost as much pressed and hard as hc^ 
wholly deprived of that unctuous preien^tive, which 1 
cel veto be necessary to the soft feel of wool^ 

h has been thought by some, that Saxon anty^nglo*Merino 
bt^ofifb^ wools a softness peculiar to themselYe|, and differeijt 
ter the Spauidh; their parent stock, obtained fronts 

cross 


The wools of 
Spain are 
harsh because' 
too nitich 
•cowered. 
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cross willi afiother and coarser woollen sheep."®' I am, Jhowm cr, 
very much disposed to attribute the quality here spoken of, to 
Uie better management of»the wools in this country, Unfor¬ 
tunately, we have no opportunities of discovering what Spanish 
Wool would be preserved in the grease j as the mode of laying 
on the duties at Burgos, by the pound, prevents the grower or 
merchant exporting it in that condition. Otherwise, I am 
much inclined to think the same softness would be found in the 
pure parent fleece, as in the spurious offspring. From the 
small experience afforded by the ill-conditioned fleeces lately 
imported with the sheep from Spain, I am very much con¬ 
firmed in my opinion. 

Lambs’ wool, not being so completely washed from its grease Lambs’ wot^ 
in Spain as sheep’s w'ool, comes very near to the softness of cleansed Mdb 
the Saxon and British lamb’s wool. As a proof of their pos- softer, 
aiessing an extra quantity of grease, they are much sooner liable 
to l^eed the worm than Spanish sheep’s wool. I have often 
proved, in the manufacture of wool, that where it has been 
long saturated with oil, artificially, the fibre has been lubri¬ 
cated with it, and the cloth very superior in feel and softness. ' 

It has long been known to manufacturers and wool-staplers. Veil wool Is 
that the wool of dead sheep, or Veil-wool, as it is called, is 
very harsh, and quite unlike the same wool shorn from the cleared of all 
sheeps’ back, occasioned by its being disengaged from the skin, 
by the fell-monger, by the action of lime, which entirely dries 
up and destroys the oily particles. May it not, in some mea- 
flire, arise from the cause, that wool from sheep used to calca- and this may 
#equs or silicious soils, is of a harsher descripfion j as those 
from the Sussex, or Wiltshire downs, when compared with clj||lty tolls, 
the fleepes grown on the argillaceous lands of Hereford and • 

Shropshire ? - The absorption of the native grease, by the fre¬ 
quent contact of the sheeps’ coat with the soil, and the du«| 
f'tsfMn it, may hdp to remove that great preservative of softness, 
and leave thtt fibre exposed, unprotected by moisture, to Uie 
l^Iiion both of the sun and rain, which, in those exposed 
tltuations, would act with double power. 

From the above theory 1 would wish to deduce a few infe- Inferences: 
fences, whiclfeay be of service in the growth aq(| ni^nage-^^*^^****®^ 
metit of British wools. In the first place, I atfi ^tisfi^i^ ^e cted. ^ 
idittt nothing can so macb tend to preserve this necessary state 

Of 







of native grease/fts the pfotefeting tb«fleiee*fr®m tlic hftihfclitjr 
and inqiemencies of climate. I»<a coutftfy where stjch exist 
in any great degree, it would bo rfeguiske, m erdei'to atlaf^ 
and preserve a supmor degree of fineness t that the shpeji b# 
housed in the winter, as practised in Saxony, and the nortbefit? 
parts of Germany, where they not only cot them in the winter,* 
but drive them under cover at every thunder-storm in summet. 
and not oAco The frequent washing of a sheep’s coat, will very much deprive 
washed, as is evident from comparing the external part 

, of the fleece with the internal. The same comparison wdH 

show bow greatly such washing has impaired its fineness, The 
closeness of the coat of the Spanish sheepi compacted as it is, 
by its vast diffusion of grease, into almost a coat of mail, pre¬ 
vents the admission of the rain infinitely beyond that of any 
other sheep we know of j and accordingly protects the qualiit?^ 
of the wool longer from deterioration. But even the Spaoitlr 
fleece, by constant exposure to a humid climate, and tp diwing 
winds, and rains, will be penetrated, and every year become 
more open and hollow, and less tenacious of its native grease, 
and, in proportion, le.ss fine. 

and (hat the My opinion, as to the best mode of preparing Merino wool 
fleeces should for the market, is, that where a certain and ready sale offers, 
griwsfa»*Iong should be left wholly in its native grease, without being' 
as may conve- washed on tlte sheep's back. This further advantage attends it, 
sieutly bmH^ fleece is much more captivating to the eye, and thtf' 

fibre appears much more silky and fine. I fear, however, that* 
there is not, at present,’that quickness and certainty of sale, which*** 
will permit the grower to produce his wool in this ccmditlfn/ 
For if t-bey have a chance of lying a long time in the grease, 
they will heat and be injured. I cannot, therefiire, recommend 
it*a3 a general practice, but I think where wools are likely to bfl* 
-iled within six months of shearing, there can be no (SbjeetiiSll, 
The wool may to lt«;pirtg them in the full grease, I have, however, tl|r' 
bewashe?*^*^^ satisfaction’to state, that by the moderate abkirieny * 

^lile glow- which takes place in washing the wool on the sheep’s backV tUbv 
grease is not expunged in a degree to injure the softness of t^ 
fibre. The same models practised in Saxon^, and is alto^her 
, .^.^ilfereftt (tjpfi the complete washing in hdt cold walef# 
receives after being shorn in Spain. 
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on BrlUafak Merino vool> wht^ has never fcewi 
washed on the sheep's iack^m rather more than one j^alf, ^■ 


eativt 


<^>out lOlbs. in 20> reckoning to its clean picked i>tate. The wool in the 
tame wool, when washed on (he sheep's hack, loses with th® grease. 
ilSlISnufactnrer about one third,'or from 6 to 7lbs. in 20, whicU 
it about the average of the waste of Saxon wool. Whereas, 

•thb best imported Spanish wools will not waste more than half 
that amount: viz. from 3 to 41bs. in 20 . It is obvious, that 
a proportionate ditference must be n^ie in price, for the 
different condition^ in which British Merino wools are pro¬ 
duced ; the roanufaciurer will be better able to estimate the 
probable waste of the wool that has been washed on the sheeps’ 
back, as there is so much dirt, sand, and filth, generally 
with the wool in its genuine, unwashed state, that the waste 
ninst be always uncertain. I think, therefore, that wool 
washed on the sheep's back will be the most merchantable. 

I also remark on the most preferable mode of manag • Lamb’s fleece 


ing the lamb’s fleece, which I sluuld recommend cutting, 
in preference to remaining on the lamb, till he becomes a 
yearling, as practised by many. The external part of the 
hog’s fleece, which was the original lambs-wpol, suffei-s most 
materially from the inclemency of the weather and the winter. 

In its state of lanibs-wool it is beautifully soft, but being af¬ 
terwards protruded from the new coat, it is in that condition 
exposed to the snows, winds, and rains of the winter, by 
which it becomes entirely deprived of its grease, and as coarse 
as4 the wool of our common country shiep. The deteriora- because it in 
tic© of this exposed part of the fleece, in one season only, 
fully proves what effect climate and weather have on the fibre . 
of wool; It is therefore certainly desirable to shear (he lambs, 
as in Spain } and aithongh the covering may be more compleli^ 
foe the yonhg sheep against the winter with the lambs coat oa'gkj 
yfithe being rid of the incumbrance of a wet draggled fleece, 
ih deep 8 oil#k> and bad weather, is of great advantage to the 
y«MSiig and tender sheep. 

V* ^ EDWARD SIIEPPARa 

Gloucestershire, March 5, 1812 . 
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Genefol Results of Beccaria's Ohs^vations upon the Bieeirif^^ 
of the Atmosphere during serene weather" } together with those 
o/' Romayne and Henley, Abstracted ly a Correspondent. 
(E.B) 

To William Nicholson, Esq, 

" t 

SIR, 

A fter the systematic arrangements of clouds by M, 
Luke Howard, and his speculations upon their formation 
and disappearance, which I consider 9s having greatly enlarg^ 
and regulated our knowledge and means of making atmospheric 
researclies,—and particularly from the probability that tli^.diis» 
position, and even the notions ^of clouds, may be ii a great 
measure referable to the ordinary phenomena of electiihed 
bodies, I have thought it would be of service to the inquiries of 
other observers, to send you an abstract which Imade for myself, 
of the facts and remarks of these very diligent and faithful 
observers j whose works, from their extent, their dispension, and 
even their date, though well esteemed by philosophers, are at- 
present less likely to be referred to. At all events, 1 submit 
to your judgment, and am, without farther preface. 

Sir, 

Your most obliged reader, 

R. B. 


Valutof numerous and important observations of Father 

Beccaria’s batisla Beccaria, on Atmospherical Electricity, render his 
observatioiu. qq jjjjg gQbject highly estimable. His treltfse annexed * 

. to the English translation of his Artificial Electricity dCservcf 
becbnsulted. At present, I shall do little more than give Ml 
propositions or general results. .* ■ 

Apparatus, 1'he apn^atus by which those results were%btained» was 

pleagant hill of Gantegna, in the neighbodiiieedl 
iH* g^^^^^^^rnfMondovi f from which the iihole compass of the Alps, at 
phere.^^^ . ^ ” -a- " wdl 





well ji the whole plai^of Piedmont Is easli^ discovered. It 
consisted of an iron wire one hundred and thirty tWQ^rench 
feet long, extending from* a stack of chlmnies, over which it 
was raised by a long pole to |be top of a cherry tree. Its extre- 
lllitles were insulated and defended by a small umbrella of tin, 

* -jj* 

covered beneath with sealing wax. From this wire, another was 
ibtroduced into a room through a pane of glass. It was found 

1. That the electricity, during serene weather, in its ordinary P'di balls were 
or mean state,causes two balls of pith of elder one line indiameter, Jjtrwhe.'* 
to diverge six lines from a small plate of metal placed between Tbe clcaticity 
them. The balls were suspended by very fine treads, sixteen lines jtantly*posSve 
long. 2, In the state of its greatest intensity the divergence of in c|ear wea- 
the balls is fifteen, twenty, or more degrees from the metal. *^‘**^* 

3, In its weakest state the balls move towards a conductor at a 
very small distance. 4. The electricity is sometimes so slow in 
its.accumulation as to require one minute to become again sensi¬ 
ble, tifbr paving been taken off by touching the wire i but at 
other times it became again sens^ible in the time of one second. 

5. That it is always of the positive kind, excepting In some 
very rare ii>8tances,when the contrary happens/m consequence of 
the wind blowing from some other part of the sky which is not 
serene. The instances related by Beccariaare very curious. 

Father Beccaria used an hygrometer consisting of a string of He used an • 
thirty-two flaxen threads twisted together to the thickness of 
two thirds of a line. It was twelve feet long, and the lower and|pbther of 
part passed round a pully which carried an index. The stretch- 
weight was two pounds. Such an hygrometer commonly 
served him a year, and he distinguished smaller mutations than 
it was capable of shewing by nieaijs of another hygromeier 
made of a twisted rye-stalk. 

6, During clear weather the moisture in the air is the con- elcctridtr 
8tai» coifduqjor of the atmospheric electricity ; gnd this elec-JjleHrpro^'r• 
trktity, is proportioned to the quantity of that moisture which tion£d to the 
sowound* the^Wire, except such moisture lessens ilie insulation 
bo|||«of the wire and of the atmosphere. 

Beccaria observes, that he does not here pretend to point the 
cause or principle which produces the electricity, hut only to 
asoertairhthe medioin in which it rs inherent, and to thf^quantity 
of whfch it is generally proportioned. ^ 

*'■ ' ■ ' Tbc 
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It i» always ^7- The^^ elfect^ty takes pl#® 

positive at tl'* clears up is alw'sys positive. "Wueu tlwji'itir takes up moistuwt 
the the intensity of tbeelenfric st^te of the wire, as 

anri More \\ ell ’asits quickness in becoming sensible wlien tlestroyed 

d^ed asthe ar|^gfe:tt; but tfe latter dltuinisbes as the weather becomes dryer, 
eVap. is more ' It sometimes happens that the electricity thus caused continues 
*aptd. g long time in its state of intensity, and begins afresh after 

being interrupted. Beccaria thinks these effects are owing to 
electricity being brought from great distances by the wind, 
particular *^7 becomes clouded over the place of observa- 

observations of tion, and only high cloud is formed without any secondary 

JgurlV in?,, 

changes, and drops rain elsewhere, then the electricity of the wire is cither 
theconemm- positive or null. But if the clouds resemble locks ol wool 
moving to and from ea'^h other ; or if the general cloud i» 
forming very high and is stretched downwards like descending 
smoke, then a frequp’^t nositive electricity commonly takes 
place,which is more nr lessstro/ig in proportion to the quickness 
with which the cloud i.s forming, and foretels the quantity and 
suddenness of the rain or snow which follows. 2 . When a 
rare, even, and extensive cloud is forming, which darkens the 
colour of the sky, and renders it grey, positive electricity, very 
inieusc and .speedily recoveiing its intensity when taken off, is 
produced^ which state diminishe-s and even fads a.s the gathering 
of the cloud slackens } but on the contrary, if the cloud con¬ 
tinues to increase gradually by tlie accession of smaller clouds, 
resembling locks of wool which are continually joining and 
separating, the positive electricity usually continues. 3. LoW 
and thick fogs (especially when they ri.se into a superior air con¬ 
siderably free from moisture) carry up to the wire electricity 
which gives frequent small spgrks, apd the balls diverge belwaeo 
20 and 30’. If the fog seems stationary and continueptp 
environ the vt^re, the electric signs soon disappear j if it uoa- 
tinues to rise and another cloud of fog succeeds, the wire is agato 
Rockets irade. electrified, though less than before. Sky rockets sent ihroi^fk 
'' such thi^k low and continued fogs have often afforded mt 
celebrated observer signs of electricity by means of a strk^ 
affixed to them. He never, however, observed in any pf l|f 
above\^umstances, any signs of negaUve electricity B»»pt 
a sky rocket sent thrdu|^ a fog, in which hp iiW the 

■ m 
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war of electric light denoting negative eleetficity, ,bot ihinki 
that he might have mistaken its figure. 

As Father Beccaria in* this place mentions his two -feflow 
labourers, Koniayne and Henley, I shall here ^ke occasion to 
notice their observations, and then resume my subject. 

Mr. Ilorriayne* made his experiments between the year 
jyO'i and 1772 . He held arf electrometer, consisting of two 
cork balls, suspended by threads six or seven inches long out pf 
a garret window, by means of a pole five feet long; and to these, 
when eleciified, applied excited glass, or sealing wax, by the 
help of another pole, and by that means determitied the kind 
of electricity. 

Ha found the air at a proper distance from buildings, 
ships' masts, &r. to be very sensibly electrified during winter^ in 
foggy or in frosty weather; less so in mi.sts, and still less in calm 
and cloudy weather. But in summer he never observed any 
electricity, except during a fog in the cool of the evening, or 
at night. He never found any electricity during the lime of an 
aurora borealis, unie.ss a fog happened at the same lime ; except¬ 
ing once, and then it was weakly positive. 

He always found the clectiicity of the air to be of the posi¬ 
tive kind ; excepting once only,during a fog, on an uncommonly 
warm day in winter. 

When a fog became very thick, he observed that the cork 
balls came nearer to each other, but opened again on its recover¬ 
ing its former state ; and be also found, that rain during a fog 
produced the sameetfeci, which ceased as soon as ihe rain was 
over. 


RomaynE 

Henley, 


and 


M Romaytie’a 
apparatus, an 
electrometer at 
the end oif a 
pole. 


He found 
positive elec¬ 
tricity. 


Mr. Bomayne also observed that i|ie smell of fogs, and fre- of fop* 
rjuently ot the common air, resembles that of an excited tube. spark,*'*^*^ 
He observes, that when tlm density of fogs floating near the 
earth increasc,s considerably, the balls always approach j but that 
the Reverse generally hapens when the fogs are high in the air. 

He once saw a struggle between breezes fiom N. W, and S. E. 
at the same time in which the one seemed sometimes to prevail • 
and afterwards the other. The contention was preceded by a 
imoky h^fkiness, like a fog, which occasioned the balls to 
diverge; a$ the haziness thickened they 8 ep.Hrated more, and the 

' t' V t »l , 


^ * Phil.Trans. Vol. LXII. p. 137. 

Voz. XXXIV,"^No, J57* K repelling 
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repelling power was ougmented in proportion as the djrops jjtty 
cased. 

* t 

On ibis occasion^ M. Romayne ^rst who made an 

elegant: experiment, lo shew, that the dtininution of surface 
increases the ititcnsity pf electriciiy in bodies. He found, by 
repeated tiials, that a piece uf flannclj silk, &c. cx«ltc‘d and 
suddenly twisted, not only struck at a greater distance than 
before, but sonieliines emitted parcels of fire into tlie air. 
And from this he infers, that the electricty of vapour, w'hcn 
not in contact with the earth, ought to increase by condensa¬ 
tion. This is still farther confiimed by the experiments of 
Volta and of Bennet, on the electricity of vapour*. 

Sudiieii chan^. At t<her times, M. ilomayne made use of a tapering tube of 
** twenty feet long, and ending in a point, insulated, and 
mi^iit'be'ex- projecting upwards out of a window. He took notice of that 
plained bycor- uncertainty and frequent change in the electricity of clouds, 
•*rv!nions! which was before remarked by Dr. Franklin and oilicrs •, and, 
after several ingenious observations, he expresses his wish, that 
two or more persons, at a sufficient distance, would correspond 
by signals, indicating positive elecnicity by a red flag, and nega¬ 
tive by a blue 5 as it is highly probable that much more satisfac¬ 
tory knowledge would be thus obtained, resj>ecting the electri¬ 
city of the clouds, thunder, &c. than any single observer could 


acquire, 

I'he observations of Mr. Henley f lend to corroborate those 
of Mr. Rdnjayne, but do not lead to any further conclusions, 
«<nei-ai facts. I now proceed in the enumeration of general facts, or the 
propositions of Beccaria. 

.Siinsle cl.iu is g. In dear weather, when a low cloud, consideiably distant 
intensity ill*tl?e ^ Other, happens to pass slowly over the wire, the posi^ 

wire. Separate live electricity is usually much diminished, but is not rendered 


ina,se8tncrcase 


negative 5 and, wdicn the cloud is gone, it returns to its former 
state. But, if numbers of whitish clouds, resembling locks of 


wool, continually uniting and separating, remain over the 


wire, so ha to form a considerable extent, the positive elccinr 


* And more fully by the condenser and well-known oxpefimvnt*# 
Ueunei’sfiold-Ieaf electrometer. 

t PU. Trans, v^l. 02 . p. 145, and yol. 64. p. 422, 

> *> 

city 
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•Ity commonly increases, The electricity never becomes ne®i- 
tive in either of the above cases. 

Father fieccaria, in his experiments on the electrified air of a The astlficial 
roenn, found that the electricity is proportional to, and there* electricity io a 
fore most probably resides in the vapours floating therein. 

Tlie same conclusion may, therefore, as he observes, be natu-. tts moisture, 
rally applied to the atmospherical electricity, which is not suf¬ 
ficient in general to product electric figures, in electrometors 
which are not insulated. The two last propositions, 8 and 
Q, relate to such phenomena as take place when the weather . 
either becomes overcast or clears up. The following relates to 
the effects of vapour pr moisture, as shewn by the hygrometer. 

10. In the morning, if the hygrometer indicates a great de- in very drf 
gree of dryness, very little difference from that of the preceding “ofning* elecs 
day/'then even before sun-rise an electricity takes place, caus-Jhewn; but If 
ing 'junction, adhesion, or (divergence, of the ball j and its he not 
intensity is greater the drier the air, and the leas that dryness ere^ricify ap* 
diffei8 from that of the preceding day. But if no such great pyara aft«r sun 
dryn^s obtains, no perceptible electricity takes place, till sun- 

rise, or a short time after. 

11 . The electricity of the air gradually increases as the sun The electricity 
rises higher. The gradual increase begins sooner, according as inweasesasthe 

, , . .. . ... ... »«n rises higli- 

tbe hygrometer continues after sun-nse to indicate a higher er, &,c. 

degree of dryness, and as such dryness more speedily increases. 

Thii increase, both of intensity and speedy recovery, when taken 
off*, last in serene days, when the wind is not violent, till the 
sun draws near its setting, provided the hygrometer keeps near 
the Irighest degree it has reached. But when the sun is neaf^ 
setting, and in proportion as the hygrometer retreats, the inten¬ 
sity of the daily electricity is diminished, at the same time that 
the quickness with which it is revived in the apparatus, when 
taken ofl^ becomes greater. ^ ^ 

12; Though the hygrometer may indicate equal degrees of Difference 
dryness in the middle of the day, on different days, yet the ”and”heai: 
tintie in which the apparatus recovers its electricity on those arc differnt. 
days is less, the greater the increase of heat} and when the heat 
is greater, the electricity arises later in the morning, and fails 
sooner in the evening 

13. Tlie friction of winds against the surface of the e;i"lh js do not 
not the cause of atmospheric electricity. Impetuaus winds dimi- E^cUy*^by 

K 2 nishfion. 
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Other factsand 
observations 
on the friction 
of winris. 


Night elec¬ 
tricity in cold 
dry air. 


and also in 
»enii>er«te or 
warm weather. 


Moisture af¬ 
fects the insu¬ 
lation. 


nish the intensity of the electricity of clear weather. And if 
they be damp they diminish its intensity, by jendering the insula¬ 
tion both of the ntreiosphere and of the apparatus more imperfect. 

Father Beccaiia made many experiments to discover whether 
the fiiciionof air against conducting bodies produced electricity. 
He used the bellows, and also turned fans of gill pasteboard 
very swiftly round on an insulated axis, bui obtained no elec¬ 
tricity cither in damp or dry weather. He had before observed, 
that air produces electric signs, when it strikes their glass*. He 
found also that the umbrella, with an insulating handle, which 
the French call paratonneres, never exhibited the least electric 
city when held obliquely to the wind. To these I may add, 
that (he very sensible electrometer, of Bennet, does not become 
electrified by blowing pure air upon iif. The proposition of 
Beccaria does not, however, rest upon electrical experiment, 
but is likewise supported by a variety of actual observations on 
the state of the atmosphere^ And though these cannot b© 
transcribed, on account of their length, yet I am unwilling to 
pass over in silence his very cogent remark, that if the elec¬ 
tricity in any degree arose from the friction of winds against 
the ground, it w'ould be found the greatest near the surface of 
the earth, but the contrary is the fact. 

XIV. In cold w^eather, if the sky be clear, the wind not 
violent, and the air considerably dry, an electricity of consider¬ 
able intensity arises after sunset, as soon as the dew begins to 
fall. The quickness with which the apparatus recovers its 
electricity after being touched, is greater than during the diurnal 
electricity, and it disappears very slowly. 

XV. In temperate or warm weather, and in the same cir¬ 
cumstances of wind and moisture, an electricity perfectly 
similar to the above takes place as soon as the sun has aet; 
but its intensity is not so constant, it begins with more Quick¬ 
ness, rises to a slate of more speedily recovering its intensity 
after being touched, and ends sooner. 

’ XVI. When the air in the above circumstances is^ less dry, 
the electricity is less intense, by reason of the insulation being 
rendered more imperfect, but its quicknes.s in recovering its 

*Sifep. 3G3, vol. I. on Artificial Electricity. § 770. 

+ Ph. Trans, vol. LXXVII, p. SO. 


. intensity 
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intensity after contact, is greater, as the quantity of dew is 
greater. 

XV'II. The elecfrlcity of dew seems to be, in proportion toDcw^crsnw- 
its quantity, in the same manner as the electricity of rain 
depends on its quantity ; and the peculiar manner or circum¬ 
stances which attend the falling of the dew, influences tfle 
electricity in the same way, as does the peculiar manner in 
winch rain takes place. 

XVIIl. As rain, showers, aurora bo(*ealis, zodiacal light. Succession of 
have a tendency to begin afresh fur several successive days, pheno- 

witii tlie same clriracteiisiic accidents, so the electricity of dew 
seetns to have, as it were, an inclination to appear for several 
evenings successively, with like characters. 

After these piopusitions relating to the dew, father Bcccaria itnexperiment 

adds the following : let the air, in a closed room, be electrified, of artificial 
, . . , . , , i-n' , . . , fiew in a room 

that IS to say, the moisture and other vapours diuused in it j let artificialiAcIcc- 

a bottle filled with water, colder than the air of the room, and trifled, 
insulated on a stove of glass, be jaised pretty high in the room, 
and the insulation be carefully preserved. Then the electric 
signs that will arise in two threads suspended to the bottle, 
will exactly represent the electricity of dew, for they will 
exhibit the different manners after which this electricity takes 
place, according as the electrified vapours in the room are more 
or less rare } as the difference between the heat of the bottle^ 
and of the ait in the room, is more or less j and as the insu¬ 
lation of the bottle is more or less accurate. 


This excellent and most industrious philosopher, after recit¬ 
ing various facts respecting the electricity of dew, concludes 
with the following summary observations: 

The diurnal electricity resembles the electricity of a very Tlie diurnal 
n^re fog, which rises, becomes dilated, and by that tpeans, con- jemWes' 
tinually renders the insulation more perfect. The nocturnal , fog, sind the 
tlectricity resembles that of a very rare and subtle rain, which njght^clectri- 
descends, becornes condensed, and continually renders the insu- ihowVrt ° * 
lation less perfect, whenever the diurnal electricity is more 
constant. But the nocturnal electricity frequently fails, and 
only attains its greatest intensity when the iflerease of that 
moisture, which is the conductor of it, happens to take plat^u 
without injuring the insulation. 


Kotue 







IX, 

Notice of an Adventurer to the Interior of Africa. 

Interior of TTT was some time since mentioned, that a German, of the 
Africa. J|. name of Roentgen, had been making preparations to 
prosecute the same objects of discovery that excited the ardour 
of the celebrated, though unfortunate. Park ; and, penetrating 
into the central regions of Africa, to reach, if possible, the city 
of Tombuctoo, which has never yet been explored by any 
European traveller. The following article on this subject has 
appeared in a German journal of the 8th of October, quoted in 
the General Chronicle. 

** There has been lately published, at Ncnwied, an interest¬ 
ing letter from the traveller Roentgen to Ins brother. It reached 
him through Professor Hagen, who received it from Mr. Nune- 
xnann, of London. Roentgen', it appears, after visiting Paris, 
Vienna, and London, had repaired to Mogadore, where he 
resided a considerable tinrre j and the letter in question, dated 
the 21st of July, 181 L, was written on the bank of the river 
Teolilft, at the moment of his deparfuie for the interior of 
Africa.*’ The following is some of the most interesting infor¬ 
mation it contains 

' During roy residence at Mogadore, I was engaged day and 
night in studying the Arabic j and I have succeeded in making 
myself to be understood by the natives of the country. I will 
avail myself of that knowledge of the country, and of the 
manners of the people, wdiich J have acquired, in order to 
travel to Tombuctoo. I would not act with so much boldness, 
were I not convinced, (hat providence has destined me to make 
the discovery of the inferior of Africa. My good stars-hlive 
furnished me with a companion in ray travels, than whom I 
could not have wished for a better. He is a German, who, 
•tt'hen only twelve years old, quitted his paternal roof, having an 
inesistible inclination for roaming ; he has never muco lived $ix 
months on the same spot, and is now thirty-eight years of agft* 
He know's all the European languages, the Sclavonic excepted. 

agjp, when destitute of money or proteotion^ be 
;iiras impressed by the English for a sailor, in an island of the 

Meditefrapeanj 
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JMcditerrancaiv Where he happenjsd to be ; he was inhumanly Interior of 
treated by them, and reduced almost to despair. His iBip 
anchored before Tetuany for the purpose of watering ; and 
there, having, struck an English officer who had used him ill, 
in order to avoid punishment, he escaped, and became a Mussul¬ 
man at Tetoan. Since then, he has traversed the Barbary 
states in all directions, and has lately returned from a pilgrimage 
to Mecca, ^ He has lived at Jamba, in Africa, as a coffee-house 
keeper, and at Janol, as a physician. At Omstantinople, he 
has superintened the gardens of a Pacha. I got acquainted 
rw'ith him at a merchant’s in Mogadore, who had hired him as 
a gardener. I have taken him into my service, and I treat him 
rather as a friend than as a domestic j the benefits which I 
sliall derive from his experience are immense. 

' About a month ago, I travelled with a caravan of mer¬ 
chants to Morocco, where I procured valuable information 
respecting the communications with the interior of Africa. 

' It is impossible to convey an idea of the violent hatred 
which animates the Moors against Christians. Even at Moga¬ 
dore, I could hardly go abroad without being overwhelmed 
witli insults. I was obliged, in order to view the city of Mo¬ 
rocco, to get an escort of four soldiers, who, by orders of the 
government, w'ere to keep back the populace. Even then I 
was often assailed by stones, one of which hit me so severe a 
blow on the foreliead, that for some time I thought myself 
dangerously wounded. This hatred of the Moors arises in a 
great degree from our dress. 

* I saw, at Morocco, preparations for the setting out of a 
caravan, which was to reach Tombuctoo by Tafilet and Tunt. 

I immediately formed a resolution to join this caravan, and I 
returned to Mogadore. My companion was delighted with the 
jdan* which I did not communicate to any one else, but to one 
Christian. 1 caused it to be reported at Mogadore, that, dis¬ 
gusted with the bad treatment I had received at Moiocco, I 
meant to repair to Tangier, and from thence embark for Gib¬ 
raltar. This pretended project furnished us with a pretext for 
purchasing a mule, and every other necessary for rny journey. 

I secretly procured some Moorish garments. Having finished 
friypreparations, I invited some Chiistians at Mogadore 
of pleasure on a mountain, about six English miles off, whither 

they 
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they were often in the habit of goht^. I have tbero'spept one,, 
diHr with them, and declared that I meant to proceed for Tan¬ 
gier. They will accompany me to 9 pertain distance, and givp 
out at JVI^adore that I am on my way to Tangier. As soon a$ 
I am left alone with my fellow-liaveller, i mean to clothp 
niyself in my Moorish garb, and to enter the great road which 
leads from Talilet to Morocco, Front thence I shall reach 
Deminit, a town situated at the foot of Mount Atlas, where 
I sliall be safe from any searches which the governor of Moga- 
dore might make, should he learn that 1 have not gone to 
Tangier. At Deminit, 1 shall join a caravan, which will pass 
there about that time, and with it 1 shall cross Mount Atlas, 
covered with snow, and next enter the burning plains ofTafilct. 
I shall remain at Tafilet with a German renegado. There ar^ 
in that city a number of Qermans. There are some Germans 
in Morocco, and to one of them I am indebted for some valuar 
ble information. J expect to find a German in Tombuctoo, 
and there I mean to remain six,months, making it the centre of 
my observations on the interior of Africa. I shall pass for a 
physician : I have laid in a supply of medicines, of which 1 
know the application. It is my wish to penetrate tov;ards th^ 
south, and to be able to reacli Wesemb, or the Cape. Should 
I find this too difficult, I mean to return to Europe to publish 
the journal of ray travels j and shall ag^iu return to Africa, 
where I am destined to make some discoveiies.’ 




Description 


nf n rnnontoire Escapement for Pendulum dlockst 
invented by Mr. Geokge Prior, Jun*. 


T he swing wheel. A, figs. 1 and 3, Plato III, has thirty 
teeth cut in its periphery, and is constantly urged forwards 
by the maintaining power, which, in the model represented in 
the engraving, is supplied by a small weight, X, figs. 2 and 0 j 
CD Hre two spring detents, catching the teeth of the wheel 


* .So^Arts,'XXIX, anno. I8U. 
•fff^at^meas for this invention. 


The society bestowed a prrauuin 

alteritatelyj 
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alternately j these are, at the proper intervals, unJoched by the NewfiCap?* 
parts marked 2 and 3, fig, 1, upon the pendulum rod H, 
c€pting small pins, <Jifig#2, projecting from the detents, as-* 
ii vibrates towards the one or the other j E is the renovating 
or remontoire spring, fixed to the same* stud F as the deients. 

It is wound up by the highest tooth of the wheel, as seen in 
fig- h (its position when unwound being shov\'n by the dotted 
line) This being the case, suppose a tooth of tite wheel is 
caught by the detent D,which prevents the wheel from mow 
ing any further, and keeps the renovating spring from escaping 
off the point of the tooth : in this position, the pendulum is 
quite detached from the wheel ; now, if the pendulum be 
caused to vibrate towards G, the part of it marked 2, comeg 
against the pin fig 2, projecting from the lenovating spring 
E, and pushes this spring from the point of the wheel’s tooth j 
on vibrating a lutle farther it removes the detent D, which 
detained the wheel by the part 3 striking the pin (o. Jig. 2) 
which projects from the detewt ■ the maintaining power of 
the clock causes the wheel (thus unlocked) to advance, until 
detained by a tooth resting upon the end of the detent C, on 
the opposite side j by this mean3,^he renovating spring will b© 
clear of the tooth of the wheel as it returns with the pendulum, 
and gives it an impulse, by its pin I-, pressing against the part 2 of 
the pendulum, until the spring comeo to the position shown by 
the dotted line; in which position it is unwound, and rests against 
a pin fixed in the cross-bar of the plate ; the pendulum cqnti- 
nues vibrating towards I, nearly to the extent of Its vibration, 
when the part l meets the pin in the detent C, and removes 
it from the wheel and unlocks it j the maintaining power now 
carries'it forward, pushing the renovating spring E before it, 
until another tooth is caught by the detent D, which detains 
the wheel in the position first desciibed, the renovating spring 
being \vound up, ready to give another impulse to the pendu? 
lum. 

N, B. The pin I, %. 2, is not fixed to the renovating spring 
itself, but is part of a piece of brass, which is screwed fast to 
the renovating spring, and is made very slender near the si&rew 
which fastens it j this permits the end of the renovating spring 
to give way, if, by the weight being taken off the clqek, qy 
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New«tcftpe» apy other^ciE^ent, the escape*wheei should be moved back* 
mem, Wards, so as lo catch on the detents improperly. 

The following observations are n(;cessary to be attended to in 
ibis escapement. 

1 st. ^fiat the renovating and detent springs must spring 
from one centre, and as similarly as possible. 

2 d, That the force applied to the train must be so much 
more than what will wind up the renovating spring, as will 
overcome the influence of oil and friction on the pivots of the 
machine. 

3 d, That the renovating spring, when unwound, must rest 
against the point of the tooth of the wheel; which wiU be 
an advantage, as it thereby takes as much force off the tooth 
of the wheel resting against the detent spring, as is equal to 
the pressure of the renovating spring C, against the face of the 
tooth of the wheel. 

4 th. The detent springs roust be made as slender and light 
us possible j though whatever force they take from the pendu¬ 
lum, by their elasticity in removing them, to unlock the wheel, 
so much force they return to the pendulum in following it, 
to where it removed them frim j therefore action and re-action 
will be equal in contrary directions. 

5 lh. That it is unnecessary for the pendulum to remove 
the detent or renovating springs, much farther than is neces¬ 
sary to free the teeth of the wheel, as it will always vibrate up 
to the same arc j in table clocks it ought to remove them fur¬ 
ther, so that it can go when not placed exactly level, or what 
is generally termed, out of the beat. 
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Description of a simple, cheap, and easy Method of preventing 
the Annoyance of steam from Boilers in Manufactories and 
other Places. By Mr. George Webster, of Leeds*, 


Easy means of fJOHE introduction of steam .into workshops and manb- 
fcteamrnf va- factories, is injurious to the articles, to the buildings, and 
porupa chim. to the w’Orkmen ; and, when the matter evaporated from boilOrs 
»‘7‘ . .4r 

* For which itie Soc. of Arts gave their silver medal in 1821. 
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is of an offensive nature, it' must be still mof# il^iariible 'to 
dissipate, or cdrr/itoff, in the most eSicaciotrs and simple" 
manner. Mr. Webster, after various trials, has accomplished 
this by an ascending trunk or pipe, which communicates with 
the chimney, and is explained in the following descxiptitm^ by 
reference to fig. 4. Plate III, 

A A, the brick work surrounding the pan, 

B, the steam chimney, made of wood, about two feet 
broad and six inches deep, A small opening At the back pari 
of the pan admits the steam into this chimney j it may from 
thence be carried up to the top of the building, or turned into 
_any smoke chimney near .at hand. 

In order to keep the water in the pan as hot as possible > 
during the night, there are two dampers in the steam chimney 
at D, and if both these dampers'are shut, and the whole tup 
of the pan covered closely over at c, the boiling water, even 
when the fire is withdrawn, will keep hot for the workmen 
till the next morning. * 

C C, are loose boards, fitting close to each other, and 
covering completely the better half of the circle of the top of 
the pan; and upon ibis circuoastance depends the whole 
secret of getting quit of the steam. If you remove these 
boards or partial coverings, the steam chimney loses all It-; 
use. The letter b shews the part of the top of the pan which 
should be left open to admit to the workmen a ready enm- 
munic.'ttion with the hot water ; and through this open part a 
current of cold air is constantly seen to press and force the 
steam rapidly up the steam chimney. 

It is proper to add, that there must always bean empt) space 
of two or three inches between the surface of the hot water 
and.the under part of the cover cc, so as to [rermit the steam 
to pass to the bottom of the steam chimney. To effect this 
purpose, and at the same time to allow the copper to be 
full of hot water, a rim or cuib of wood F, about three 
inches thick, should be fixed on the top of the copper, and 
upon this the coveriog boards i:c placed. This allows sufficient 
room for the steam to press forward to the steam chimney at all 
limes. 

The cover and wood steam chimney are removeable, and may 
serve for another copj>cr,if bothbeuotwanted at the s.ime tim<v 
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The observations in each line of tljc table apply to a period of twenty-four hours 
beginning at 9 A. M. pn the day indicated in th<' first coliimu. A d^h devotes^ tUat 
the result is uteludefi in the next foliowing observation. 
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REMARKS. 


Wevenlh Month, 23. The sky, about sunset, was over¬ 
spread with Cirrus and Cirrostraius clouds, beautifully tinged 
xviih flimo colour, red and violet. 30, a, m. The sky again 
nnu’h coloured, 

Tun Jflh Month. 5, The weather, which has been hitherto 
mostly cloudy, with redness at sunrise and sunset, begins now 
to be more serene, (j. Hoar frost, y. A little appearance of 
bail balls on the ground. 8 , g. Clear, hoar frost. 11 . Snow 
this morning, and again after sunset. 13. An orange-coloured 
band on the horizon this evening j this phenomenon arises from 
reflection by the descending dew. 15. A gale from N. E. unac¬ 
companied by snow, came in early this morning. 16 . a. m. 
The wind lias-subsided to a breeze, and there now falls (at the 
temp, of 27'5 ) snow, very regularly crystallized in stars. 
17 . a. rn. It snowed more freely in the night, and there is now 
a cold thaw, with light misty showers. 18. A little sleet, fol¬ 
lowed by snow. Ice has been formed in the night, by virtue of 
lbe|ow temperature which the ground still possesses. A wet 
evening. 21 . A little rain, a. m, 22 . A dripping mist. 
24. Cloudy ; a little rain ; some bail balls in the night. 


RESULTS. 

Prevailing winds easterly. 

Raronieter : greatest observed elevation, 30*.^1 in.; least 26'9S ia. 
Mean of the period :^9-882 inches. 

Thermometer : greatest elevation 52'^; least 13*. 

Mean of the period, 36'68®. 

Rain arid snow 0*95 inches. The Evaporation during this period hjis 

not been ascertained. 


Pl.ifsTovr, 
JPirtt Blmthj 7, 1813. 


L. HOWARD. 
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complete 
union of prin- 
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doe* not ap¬ 
pear in our 
observations. 
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An Erplanatnry Statement of the Notions or Prmcipks 
tvhieh the Systematic Arrangement ts founded, which wm 
adpoted as ike Basis of an Essay on Chemical Nomenelature*, 
hy Professor J. Berxelius. 

W E may consider tho affinUy of chemistry as a tendency 
by which bodies are incessantly urged. By this affinity 
they are disposed to combine, in such proportions and in such 
Ihuinbers of each hotly, that they afterwards cease to manifest 
any farther offinity of combination, which property .may from 
that period be considered as in a state of re{)ose or inactiWty. 
Such a combination or compound, which no longer shews any 
affinity towards the greater part of other bodies, may be itself 
called an indifferent body. If, for example sulphur, caritium, 
ancloxigen, come into contact, tlrey tend to combine in such a 
manner, as to produce sulphate of barytes; atid in this cqm* 
puuud the affinities of the ingeedients appears to be in a state 
of repose i tliat is to say, they constitute an indifferent com¬ 
pound. 

The entire tendency or activity of the affinity is, therefore, 
exected to arrive, by an effect, which occupies a longer or 
sliorter time, according to circumstances, at this slate of 
repose or inditrerence. If the elementary bodies were collect¬ 
ed at the same place, and all possessed an equally strong che¬ 
mical affinity, an active chemical phenomenon would ensue, 
which would terminate in eternal-repose. No force would 
tend to change this stale of repose, and such different com¬ 
binations as might be thus formed, being attracted by each other, 
by the means of gravitation and cohesion, would constitute a 
niass or aggtegateof indifferent bodies. 

But this is nut the constiuclion which takes place in nature, 
among the surrounding bodies of that small part of the universe 
which is submitted to our observation. A series of mutations 


• Tbe Etsay was publtdied in the Journal de Physifiue, of Dr, Delth 
meihciie, Oct. ISll, or Tome Ixxxiii. £253. It ubouncls with ne.w and 
inti-resting observations ; and it is with regret that 1 am prevented byita 
fength from inserimg it in our work.—The present memok, which is 
of considerable extent, is taken from the Memoirs of the 4^^emy of 
Stockholm for -W. N, 

tak« 
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tjike place in unorganized maters, by which organoid ^* 1 *’® 
is supported, and we have plausible reasons to cjc^ectare, that 
a similar disposition prdyai^^ in the other parts o|t the ita|aen- 
sity of the universe. .. 

The circumstances which incessantly tend to destroy orto because pre¬ 
prevent the repose of combined elements, are light, caloric,,and i^o^kflightja'id 
electdcily, assisted by the circumstance that the clicmical electricity, 
affinity of the different elementary bodies is not equally strong. 

Caloric, light, and electricity, have a mutual relation with each These have a 
other} easy to be perceived, but very difficult to be compre-*J^“*“*^ 
hended. Very often the presence of one of these produces the 
other, without one being capable of determining whence it 
comes. When a large and powerful electrical pile is dis¬ 
charged by means of two | 5 oints of - platina, a sun is produced The union of 
at the point of discharge 5 indeed upon a scale of infinite mi- pro^juces ifght 
nuteness as to magnitude, but which, by the intensity of its and heat, 
light and heat,' surpasses tvery other phenomenon of fire pro¬ 
duced,upon one globe j which fus«j the metal, and loses nothing 
by the comparison, even when produced in the midst of a 
flams, supported by oxigen gas. The production of light and 
heat at the point of the electric discharge j that is to say, at the 
point where the two separated electricities it cease to manifest 
themselves as electricity, cannot be mistaken 5 and proves, that 
there is a relation between lljcse substances, which we may, per¬ 
haps, hereafter be better able to comprehend than at present. 

Caloric and the electricities exhibit, in our experiments, a Tendencies t« 

kind of tendency to acquire an equilibrium; that is to say, to*‘l“'’lbrioru of 

r , . , .... c.ilonc and c- 

.ninve at the same stale of repose, wlncli appears to be the ulti- teciricity, 

nmte end of the chemical affinity of ponderable matter. But 
this equilibrium of caloric and the electricities is incessantly 
broken by the rays of the sun, by wiiich the surfaces of the 
planetar)^ bodies is alternately enlightened at determinate inter¬ 
vals. 

There is therefore a process carried on in the sun, by which which is dis- 
ihe repose of the united elements is incessantly intercepted or 
prevented, and which preserves them in a certain state of 
activity. It is impossible for u.s to determine the nature of 
this process; because the truth of ou rconjectures will never, 
in all probability, be proved in a satisfactory manner? but,-not¬ 
withstanding the difficulty, it will always be a subject of interest 

to 



t4f4i 


SlLEliiENTS OF CR^lllSTKf, 


Common fire 
is pntducetl; 
1. By combi- 
nat'on of ho- 
dici!; 2. By 
union of elec¬ 
tricities. 

Friction ami 
concession. 


to 9scertak> which, jof our conjectures may be the least im^rd- 
bable. 

We know that the phenornenoinof $r* is produced on one 
globe on two printSipal or leadjng occasions. 1* When twd 
bodies Combine ; for example^ in oxidation, sulphnratiou, the 
combination of acids with bases. See.} and 2. When the sepa- 
ratcil electricities mutually penetrate each dlhcr, and ceaae to 
appear as electricities. 

('J'here are, nevertheless, tw'O other manners by which fire 
may be produced ; namely, friclioti and comilression. As to 
fjiction, there is reason to believe that it will be found to class 
itself along with the electiic discharge j and compressioP, on 
the other hand, does nothing more than drive the caloric out 
of a body which it contains already produced. But in the 
present part of our discussion, we attend only to the ca.se$ in 
which caloric appears to be produced, that is to say, in wiiich 
we cannot conceive whence it comes). 

The sun is in a It is incompatible with ifvery scientific notion we possess, 
Mrfteofcom- phenomenon of an interior fire should be produced in 

the sun, by a chemical combination, or by a condensation of 
ponderable substances. Such an opinion has been rejected by 
our ancestors, though their notions of combustion were less 
precise than ours ; and it appears to be contradicted by the 
circumstance, that the magnitude of the mass of the sun re¬ 
mains constantly without alteration, at least, as far as our 
may tliere- observations can detciinine. It remains therefore as the least 

fare be sup- improbable of our coniectoie, that a process is affected in the 
ported in a * . , , . . 

«ateofcouii- 6un, analogous to that which obtains between the points by 

nued electric v\ Inch an electric pile is discharged : and vi'e must imagine that 
discharge. ' , . , , 

this process, when once commenced, must, from the nature of 

ihe actual arrangement of things, continue for ever j and that, 
consequently, the activity of created matters is maintained, 
as it were, by a gyration in a circle, or by always returningagain 
to their first situation or state, as in astronomy w e know to be 
the case with their tiiotious in space. It is beyond the limits 
oC human reason to determine how these processes at first began, 
and it would no doubt be unworthy of ap enlighti'oed and dis¬ 
cerning mind to presume seriously to form any conjecture upon 
• tbe'^inbject. 

The iQlor fjxperim^ttts with ,»thf electric pile, have proved how 

much 
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imicfa the Electricities are concerned in the operations of che- con- 

mical affinity j and that sometimes they are suppressed, and operations of 
at other times made to act hi an opposite sense. It was even affinity, 
observed, before the discovery of the Electric pile, that the 
Equilibrium of Electricity is sometimes disturbed by chemical 
operations, and the knowledge acquired from the labours of 
the last ten or twelve years, has shown us, that there is not a 
single action of affinity, in which the electricities do not co¬ 
operate. 

We do not knrow how this co-operation is made, and, for ® *"®**u®c 
the moment, we must be satisfied with conjectures upon it. 

What we with certaintyJinow is, that two bodies which have 1 ,^ jjQjjpg 
affinity for each other, and which have been brought into havi, g affi- 
mutual contact, are found upon separation to be in opposite eie^trk states* 
states of electricity. That which has the greatest affinity for on separation, 
oxigen usually becomes positively electiified, and the other 
negatively. Codies which have little affinity between them, 
or, which have nearly an equal affinity lor oxigen, do not tive wlucb ha» 
sensibly derange the electric equilibrium by their mutual con- strongest 
tact. This is not only the case with combustible bodies, but ' 

it also takes place with the oxides j as for exnt'nj)le, the oxalic 
acid, dry and deprived of its water of crystallizaiion, brought 
into contact with quick lime, becomes, according to the ex¬ 
periments of Davy, negatively electiic, while the lime be-E’evatedtem- 

comes positive. And since the electiic state of these bodies , 

. Ill,-,, , ere ises lie al¬ 

ls more marked, the higher the temperature, thaiistosay, as finities an • the 

the chemical affinity becomes more active ; and lastly, as at 

the moment of tneir union there is a production of heat, of union, htat 

which may sary from a xery slight elevation of temperature pro- 

that of tlie most intense fire, we think we may conclude, electric dU- 

thal at the moment of the chemical combination, there is a charge. 

discharge of the opposite electric .state of the bodies, which 

here, as in the pile, piuduccs the phenomenon of fire, at the 

instant wdien the eleciiicities disappear. 

A derangement of llie equilibrium of electricity appears A change In 

therefore to^irecede, and as it were predispose, the action ofelectric 
.u I • I ,1- ■ 1 1 , - , .. C'J'* hbrimn 

the chemical affinity ; though this phenomenon from physical pre ede^ the 

reasons cannot be always (li>,covered by our instruments ; as may 

happen, for instance, when one of the bodies is in the liquid 

state. Davy found, in conformity with this, that sulphur, heated 

VoL. XXXiV.-—No. i.'jy, L upon 
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Upon copper, gaipe signs of very strong electricity, constafltly 
increasing vi'ith tb^ teniperatnire till (he sulpbor ntieUed, at 
• which instant the signs disappeared, 

nnion of ponderable bodies, in which the electri- 
have combin- city Js seen to fly off in the form of light and heat, the pondef- 
«d,diey^can able bodies are reduced to a state of chemical repose. 'The 
only*^ the elements of the combination can no more be separated, nor be 
elettridties restored,!© their original form anJ'characters, without the infltl- 
Harly^on**^each ence of a mass of electricity, in a state of charge or of separa- 
boiJy. tion, as in the operation of the pile. But in this case the elec- 

^ tricities, lending to regain their equilibrium, decompose the 

combination, by operating each upon, its relative constituent 
part to which it restores its original form and characters, 

{To le Continued.) 


XIV. 

Fncls and Remarks, upon the Tnlcrrnpiion v'hiihthe situation of 
the maintaining weight produces in the rate of a clock, when 
near the pendulum. By H. K. 

To Mr. Nicholson. 


SIB, 


Rale of clocks TTN your Journal for October last, I observed a paper by Mr. 

affected by the J|_ 'X'ljomas Keid, on tlie olfect produced on the going of 
pubi non of the ^ * ta fa 

clocks, by the attraction between the weights and the pendu* 
JdEpj, 


pubi 
weight, 


was observ¬ 
ed and inne- 
died by pro- 
lessor 
lioroiby. 




The eflcct alluded to, via- that of the are of vibr.Uiou becom¬ 
ing leis when the weight is near the ball of il.c peiulalnm was 
rerrarked son:'' yt.ars since, by the late Dr. Hornsby. This 
gentleman having done me the lionour to accompany me in a 
visit to the obseivatory at Oxford, pointed out an astionoroical 
Cl^k there, the weight of which ho had coriliited to. pass 
behind the clock case. He informed me, that he h :d remarked 
an WeguJarity in the going of the clock, when the weight 
||i|irbic;hed the biAi of the "pendulum, and attributed it to the 

increased 
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increased resistance of the air, from its free motion being 
impeded by the weight of the clojc^. 

Indeed, it does not seefn that attraction could produce the Reason why 
effect alluded to ; for, though the ball of the pendulum might ** 

be retarded in its ascent, its motion wonld be proportionably ascribed to 
accelerated on its return. attraction. 

I have bean induced to trouble you with this, merely from 
respect to Dr. Hornsby’s memory, and not with the slightest 
intention of depreciating the talents of Mr. Reid. 

I am Sir, 

Your obedient humble Servant, 

H. K. 

Ipswichf Dec, 6, 1612. 


REMARK. 


From the nature and tenor of Mr. Reid’s communication I Additional 
concluded, that his single weight descended either in front or obs.on Mr. 
behind the ball, and not on one side of it j and in this arrange- 
ment its attraction would add to that of gravity, whether per¬ 
ceptibly or not. I likewise requested his brother, who brought 
the paper, to suggest that it might be desirable to make trial of 
a temporary piece or mass, to be put on or taken off at pleasure, 
in the place where the weight bad been inferred to produce the 
greatest acceleration; and to keep the weight out of the limit 
of disturbance ; this would remove all suspicion of irregularity 
in the train : Apd 1 would, from the ingenious observations 
my Correspondent, suggest farther, that the temporary piece 
should be a thin shell of brass, with a solid core of lead ; which, 
when taken out, would greatly diminish the attraction, but not 
tl;^ impediment from increased resistance of the surrounding 


air.1 
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SCIENTIFIC NEWS. 


Valenbergr’s 
Journey for 
examining the 
xnountafua of 
Laplaad. 


Mountains of Lapland, 

AN Account of a Journey, undertaken in 1807i by M. Valen- 
berg, has been published lately, at Stockholm, under the 
auspices of the Academy of Sciences of Sweden, for the pur¬ 
pose of determining the height of the mountains of Lapland, and 
observing their temperature. The uiountains visited by M. 
Valenberg, make part of the great chain which runs through 
Sweden and Norway, and stretches in some of its branches 
even to Finland and Russia. They are situated between 67 
and 68 degrees north latitude, and belong to the polar regions. 
On several points their bases are washed by the sea, and front 
their summits the immense plain of the Northern Ocean is 
discoverable. These mountains had been only hitherto viewed 
in all their majestic grandeur by the Lapland noraade, following 
his flocks of deer and ins game, A few travellers had contem¬ 
plated them at a distance j and M. de Bruck, a learned 
German, during his travels in Norway, ajiproacbed within a 
short space of them ; but no person had ever yet penetrated 
into this asylum of nature, and attempted to struggle with the 
difficulties of ascending these summits,' eternally covered with 
snow and ice. 

The undertaking was difficult in many respects. The ascents 
Xvere mostly excessively steep, and in climbing them the tra¬ 
veller was by turns suspended over deep fi.ssures, lakes, tor¬ 
rents, bottomless marshes, and gulfs. He bad no intelligent 
fuide, there was no habitation on his route, and no assistance 
to be expected. He frequently was obliged to make circuits of 
many leagues to reach a summit ; and he crossed not only 
snow and ice full of crevices, bni also marshes, where be run 
a continual risk of being buried in the mud and stagnant water. 
He passed the nights on naked rocks, wiihout a tent or the 
smallest shelter; and he was frequently reduced to quench his 
devouring thirst by swallowing snow, which occasioned him 
ind|imniation$ and painful suppurations in the mouth. * 

|4. de Valenberg’s measurements give the Lapland moun- 
an eleva^on of from 5 to 6,000 feet above the level of 

th« 
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the sea. Although this elevation is less than that of the moun" 
tains of Switzerland and the Pyrenees, all the phenomena ot* 
the Alpine regions, and pavtictdarly glaciers, are observable. 
At such a proximity to the polar circle,, the region of eternal 
anow commences at nearly 4,000 feet above the ocean, while 
in the Alps it begins at from 7 to 8,000, and in the Pyrenees at 
8,000 feet. 

On the 14th July, M. de Valenberg ascended the most con¬ 
siderable glacier, called Sulitelma, a Lapland word, which 
signifies Solemn Mountain, because formerly (he Laplanders 
adored on one of iis summits their principal idol. This moun¬ 
tain, which is the Mount Blanc of the noith, is composed of a 
succession of summits, of which the base has an extent of 
several leagues. Its greatest elevation is 5,700 feet above the 
sea. To reach this elevation, our traveller was obliged to make 
his way over enormous crevices, where recently before some 
hunters had been engulphed with iheij deer and their dogs. 
Seas of ice have descended into*thi vallies 700 feet below the 
line of snow. There is a border of caith surrouads the ice, 
consisting of slime and stones. The ice of Sulitelma is very 
clear, and almost transparent j it is as hard as stone, but not 
so heavy as the ice of the sea. The traveller gives several 
details respecting its internal composition, the figures by which 
it is characterized, and the crevices formed on it. The snow 
is sometimes 100 feet in depth, and so hard that the footsteps 
leave no mark on it. That which is detached from the sum¬ 
mits, or crevices, roll to immense distances. Fortunately, 
these avalanches in their descent act only on inanimate nature : 
whatever direction they take they seldom encounter living 
beings, or the abodes of men. All Is desert in these regions 
for vast exteuttt, where industry has gained no conquest over 
the solitary domain of the primitive creation. 

The traveller terminates his account by general conside¬ 
rations on the temperature, and by tables of meteorological 
observations. He determines with precision the difierent 
regions of the mountains, and characterizes them by the pro¬ 
ductions which he found there. In proportion as the line of 
snow is approached, the productiy| force of nature diminishes, 
aud men, brute animals, and plants, yield to the rigour,of the 
cold. At 2^600 the line, the pines disappear, as 

well 
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wcH-na ihc cattle and habitations. At 2,000 ie«t t|ie only t(Ve 
is the bthcb; and its degraded form and indigent y^dure attest 
the inderoency of the climate j, at die same time the greatest 
number of wild animals disappear, and the laket' contain no 
fish. At 8 (X> feet below the same line of snow, the Laplander's 
progress is stopped for want of moss for his rein-deer. Above 
the line every thing presents the picture of agony and death. 
The most robust lichens are only to be found at 1,000 and 
2,000 feet, in the crevices of perpendicular rocks; and the 
bird named emhoriza nivalis, or snow-bird, is Ike only living 
creature to be seen. The heat does not rise to one degree of 
Reaumur, in the region, which is 5,000 feet above the sea. 

Mr. Fiddler, a captain in the Hudson’s-bay service, has 
communicated to Mr. Arrowsmith, the draught of the district 
of country which lies between the rocky mountains and the 
great ocean, and between the latitude 52 and 46. It contains 
all the head waters of the Columbian River; of a lake, 
called, by Mr. Fiddler, Lean’s Lake; a river running into it, 
called Arrowsmith’s River; and a river of magnitude, called 
Wedderburn’s River. The whole tract is inhabited by tribes 
of flat-head Indians, otherwise called Tetes de Bonlps, and 
one large extent is filled with wild horses. Mr. Arrowsmith 
purposes to introduce these discoveries into his General Map of 
North-American Discoveries. 

Mr. Arrowsmith has completed a new Map of Germany, in 
six sheets of doable elephant, being the largest map of that em* 
pi^e ever drawn and published in England. Like all the maps 
of this eminent geographer, this new one is derived e^her 
from original or unquestionable and superior sources. 

The same geographer has for some years been engaged on a 
Map of England and Wales, in 18 sheets, which, when put 
together, will be 110 feet by 12 . Of this extraordinary map it 
deserves to be noticed, that it will contain at least 1,000,003 
names, which is the more remarkable because the places'* ems- 
nierated in the Population Return are only 15i741j and 
Capper’s- Topogvai>lncal i^ctionary does not contain above 
20,000 places for the three kingdoms, alihoogh dooble liic 
^o^aide^n Luckombe’i Gazetteer. 


It 
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ft Is wiih regret that I find inirsetf hnder the necerafty 
taking notice of sense passages in the 'preface to Dr. Thomp¬ 
son's Annals of Fhiiosoph}% ih which he animadverts upon 
the BogHshThilosophical Journals. 

j. Of ray Joarnal he says, that for several years it was 
excellent,” and adds, “ that for some years past, if report 
says true, it has not been the properly of the original editor, 
but of a bookseller } and, in reality, edited, not by Mr. 
** Nicholson, but by some unknown person employed by the 
** bookseller. 

2 . Of the Philosophical Magazine, which he calls a rival 
publication, be saysit is •edited by Mr. Tullock, a printer 

from Glasgow, and publisher of the evening newspaper, 
** called the Star,” and that it, perhaps, never contained so 
much original matter as my Journal. 

3. Of the Repertory of Arts, he says it consists chiefly of 
.specifications of patent inventions,^ with a few additional pa¬ 
pers copied from the Transactions, or other Journals j but he 
overlooks the remarks and discussions from the inventors and 
others, which are inserted in that work. 

4. And of the Retrospect of Discoveries j or Abridgment of 
periodical and other Publications, be says, that it is, as the 
title implies, merely an abridgment of the other three Journals, 
of the British Transactions, and of one or two hVench peiiodicai 
works. But, in so doing, he d&)ies the exi:.tfcnce of those 
numerous, clear, and able criticisms upon the subjects so 
abridged, whifch constitute part of the plan of the Retrospect, 
and are every where to be met with. 

.'5,' His deduction then follows: Such,” says ho, being 

thetlale of the English Philosophical Journals, our leaders 
will not be surprized that we (Dr. 1'.) ventare to ofier our 
claims to the attention of the public." 

Whether it became Doctor Thompson, to have assumed the 
office of Censor, with regard to the productions which he ap¬ 
pears to consider as rivals j or whether it would have been more 
decorous for him, as a man offering himself in the venerable 
pr.-’sence of the public, to have fell the consciousneis of human 
infirmity, and expecting to have hh own,faults viewed with 
candbur, to have avoided the volunteer task of exposing those 
of others. Into these points I do not entjnire ; and, if these 
had been the only objects of question, I sliould have besm siletit 
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But r can enquire and can dtiltide, thai it did not t^come t)r. 
Thompson to endeavour to depress hts livali by stating or 
giving currency ^ tmtrotbs. This is a point of character 
which I will treat in no other way than by shewing he has done 

so. My statements are numbered correspoudently with the 
paragraphs at thd*beginning of this Notice. 

1. The Philosophical Journal was published for tlie first 
year, lysy, for the joint account of myself and Messrs. Robin¬ 
sons. In 1788 the entire Copy-right became mine and has 
. continued so without interruption ever since. No bookseller 
ever had power to employ, or did employ any persort in editing 
or interfering with the copy of the Journal. That copy has been 
provided by nryselfand Correspondents ; and I have always had 
one assistant,fully acquainted with the Sciences, and Languages, 
of my own knowledge and appointment, and not employed by a 
Bookseller. My name as Author and Proprietor has every 
niootli been before the Pubflic : was it not the duly of a good 
man, instead of sheltering himself under the words, ** if Report 
says true," to have enquired whether the Report was or was not 
true, before be ventured to join in propagating it? 

2.1 am infllfcied that Mr. Tilloch (notTulloch) was not 
a printer at Glasgow, and is proprietor {not publisher) of the 
Star. These ate unimportant sounds in themselves j but th(^ 
shew the disposition of Thompson to lower his supposed op¬ 
ponents, and his want of Accuracy and correctness. AH the 
world knows how many eminent men have been printers, and 
how little in a nation like ours, the science and Ichoisrtiohs of 
m*ien“^ depend upon their pursuits in business. ^ ^ 

3. His prejudiced notice of the Repertory speakff^r its^f: 

4. And so docs his positive assertion that Ih^ ftep^ory is 
merely an abridgment. He could not but halsb^^n, though 
he ha.4 thought fit to deny, the eKcellcnt original dtscqssion^ it 
contains. 

, 5. His summary deduction points out the spirit and motive* 
of his stateraedts ; namely, to shew that Uie English Journals 
are biid, an^, by inference, that his own will be iiinncK sujpe- 
rior. . 

My principal ol^ect has been to expose the Doctor^s ceu- 
tiixet yitb regard to royself. I’be world must determine for 
hfim, litbeih^tLhat conduct can promote any mtercst for which 

tf. welLdisposed mind ought to be solicitous. 
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ARTICLE I. 

\dn explanatory Statement cf the Notions or Principles upon 
which the systematic Arrangement is founded, which was 
adopted as the Basis of an Essay on Chemical Namenclaiurt. 

By Professor J. Berselius. 

(Continued ftomp. 14(5.) 

I N the explanation of these phenomena, there is a circum- OxigRn a(on* 
stance which confounds us more than aU the others, viz. sbso' 

that there is only one body, that is to say oxigen, which riahip electro- 
possesses absolute and invariable electro-chemical characters. '-hemtcalcl»a- 

All the (Otters, while they manifest a fixed and determinate re¬ 
lation with regard to oxigen, vary with regard to each other. 

Bulphur, for example, is positive with regard to oxigen, but is 
negative with regard to the metals > arsenic is positive with 
legard to oxigen and to sulphur, but it is negative with regard 
to the other metals; silver is positive with regard to oxigeoi 
8 u 1 ]>lmr, and arsenic, but is i^egative with regard to most of the 
metals. 

[Theauthor here subjoins the folloi^ring annotation, which, 
on account of its extent, 1 have printed in the body of the 
page.—W. N.] 

Though it may, perhaps, be too early fot ns to adept any Theory of 
notions respecting this difficult subject, t shall hens^ofiera con- elfctro-che- 
VoL.XXXiV.—No. 153. M jecture 
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which thwr 
affinities de* 
pend. 


♦ * 


jectare upon the manner according to vpliicli the whole of the 
effects may take placej, without contradicting any of the results 
we possess concerning electricity. 

Atoms f ossesi Admitting, that bewiies consist of particles or atams placed 

rity-”on t^*** other, in such manner as may appear from their pro- 

intensity' of perlyof combining in proportions of their multiples, we may 
consider these atoms as possessing an electrical polarity upon 
the intensity of which the force of their affinity depends. In 
this case the chemical affinity becomes identified with eleclri- 
eity, or rather the electric polarity. In order to explain the 
different electro-chemical characters, we must add to the gene¬ 
ral polarity a kind of specific unipolarity, fay means of which 
One pole may jjig poles contains more of the + Ej or of the^ — E, 

than theother. tEan the opposite electricity in the olhef pole is capable of sa- 
'^led*°^l^a ^ which the positive pole predominates, 

positiv^or * that is, which contains an excess of positive electricity, consti- 
uectro-nega- ttUes an electro-positive body, and vice versfi. Many bodies 
predomiMtU^ require an elevation of temperature to enable them to act.upon 
pole. each other. It appears, therefore, that beat possesses the pro- 

Heat aug- perty of augmenting the polarity of these bodies j and that 

the difference in activity of the affinity at difl'ereni temperatures, 
appears to depend on the same cause, in like manner as the 
force with which a combination preserves its existence, appears 
to depend on the intensity of the electric polarity when this is 
at its maximum, or rather the intensity of that polarity at the 
moment the combination is made. This circumstance explains 
why the phosphoric acid is decomposable by charcoal at an 
elevated temperature, although phosphorus decomposes the 
air of the atmosphere at a temperature at w hich charcoal has 
no influence upon that fluid. 

In the theory of atoms, there is some difficulty in conceiving 
the difference between the juxta-portion of homogeneous par¬ 
ticles, separable by mechanical means, and that of the heteroge¬ 
neous particles, w'hich produce a new particle, very seldom de- 
The panicles composable by means purely mechanical. 1 he hypothesis of 
of ^niog«ie-|jpjgpjjjg^ atoms assists us upon this occasion. The cohesion of 
pear to unite homc^eneous particles may be compared to the juxta-position 
of the elcc^ which we observe in the electrophore between the oppoute 
phore. electricities of the metallic plate and the resinous surface 

Cont^ keepii them in a state of charge or neutralization ; 

which, 


menu these 
electricities. 
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which, in fact, is simply juxta-position, and is destroyed when 
the surfaces are separated, and each appears again in possession 
of Its original electric slat®. When heterogeneous atora# com- Hetcrogene- 
bine (whether the combination do consist simply in juxta-posi- ,cem to unhe 
tion, or, which is more difficult to comprehend, in a partial or a discharge 
total penetration) the)' appear to adjust or dispose themselves so with*pro(Ui<^ 
as to touch with the opposite poles ; of which the electricities tion of heat, 
produce a discharge wliicb causes the phenomenon of elevation 
of temperature, almost constantly apparent at the lime of any 
chemical combination, and the particles remain combined 
until their discharged poles are, by some means or other, re^ 
stored to their former electric state. " 


As we know, from fact and experience, that bodies of the Tlie affinity 
same clectro-chemical class (that is to say, bodies in which we f*'®*'* 

conceive that the same pole ^predominates) can combine, it tensity of the 
appears, that the force of affinity depends rather on the in- ^ty*ihai**upo'a 
tensity of the general polarity, than of the specific nnipolarity j the ’excess iar 
and from this reason it may be, flbat sulphur has more affinity 
with oxigen, than gold or platina has, although sulphur has the Lher. 
same unipolarity as bxigen, and those metals have an opposite 
unipolarity to that of oxigen. 

It is clear, that when two bodies, in which the same pole When bodie*, 
predominates, combine together, the new particle must possess gam" predomt- 
their unipolar force concentrated in one of its poles, and must, natingpole, 
consequently, have electro-chemical properties more i the-* 

and this is a good reason why sulphur and oxigen produce the micai property 
Strongest acid. On the contrary, when particles possessing an i,g 

opposite polarity unite, ihe polarity of one of the particles mere intense; 
most frequently predominates; for example, in potash, and in 
most of the metallic oxides, the predominating pole of the 
metal also predominates in the compound. In some instances, 
the product is a neutral compound, in which neither of the 
poles predominate, such as the superoxides r^in other instances]! 
the pole of the metal predominates in one degree of oxidation, 
and that of the oxigen in another. 

The coinbioation of polarized atoms requires a motiou to Poltriwd 
turn the opposite poles to each other j and to this circumstance 
is owing the facility with which combinntion' takes place whmi other in order 
one of the two bodies is in the liquid state, or where both are 
in that state; and the extreme difficulty, or nearly Impossibility, easily done if 

M 2 « of 
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tjtic^or effecting an union between bodies, both of which are solid, 

can scarcely * And agai», since each polarised pai tide TOust have an electric 
coniUinc. atmosphere, and as this atmosphere is the predisposing cause of 
gjijes havc*^ combination, as we have seen, it follows, that the particles can¬ 

less electric ac- not act but at certain distances, proportioned to the intensity of 
toTremotT.^ polarity j and hence it is that bodies, which have affinity 

for each other, always combine nearly on the instant vi'hen 
mixed in the liquid state, but less easily in the gaseous state, 
and the union ceases to be possible under a certain degree 
^ dilatation of the gasses, as we know by the experiments of 
pfothuss, that a mixture of oxigen and hidrogen in due 
proportions, when rarefied to a certain degree, cannot be set on 
fire at any temperature whatever. 

Jwrerthe*^*' diemical action effected by the discharge of the pile, 

atoms to their consists in the particles in a combination being re-polarized, 
state. In a combination of particles having the same unipolarity, the 
pile merely restores, by the decomposition, the general polarity, 
because their specific unipolarity was not changed by their 
union ; but in combinations of opposite unipolafity, it likewise 
restores the specific unipolarity of the elements. May we 
conclude, that, in the first case, the general re-polarization takes 
place in same manner as the loadstone gives magnetism to 
a small paiticleof steel, and that in the second, the pile con¬ 
tributes, by its own specific energies, to restore the predomina¬ 
ting poles.* 

[Here the annotation concludes.—W. N.] 
as essay upon chemical nomenclature, I have divided 

ta thrir*dUpo-electro-positive and electro-negative, the first of 
sition to be these denominations being appropriated to bodies which, by the 
TouS the of the pile, are collected round the positive pole,- and 

tyesofthe vice versa, I have noticed the probability, that these names 
r«le. been employed in the opposite sense j and my subsequent 


* In this beautiful generaliaation of facts, which promises ta become 
more Conclusive the more it shall be studied, this fast paragraph seems 
r*iither obscure. The poles of the voltaic pile appear to present, to the 
principles ol a compound, points of attraction more powerful than 
that vdiich maintained the combination; and they transmit thsr 
eleqtrsc energy from particle fb particle, so as to complete the total dc- 
composkion. But we do not yet appear to possess aaalogiei to carry us 
much fartkifr,—N. 


rcflec- 
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reflections upon this object, obliges me, at present, to change paaitire attach 
these denominations for each other. I shall, therefore, here- 
after call those bodies eleilro-positive which are collected round iro-negatire to 
the negative pole, and those eleclro^ncga^e which are coUect^ed * 1 ’® poaitive 
round the positive pole. With regard to the electro-chemical 
relations of bodies niiUually, I shall divide them into flve diffe¬ 
rent classes. ’ , 

1. Jbsolutefy electro-negative i oxxgen alotte. i. Absolutt^y 

2 . Electro-negative in general j all combustible bodies ejcctro-nega' 
which produce acids with oxigen, are constantly collected Electro ne 
the positive pole of the pile. To this class the metalloids btfflpive. 
long, and among the metals arsenic, molybdena, and wolfram. 

3. Bodies of a varial le electro-chemical nature. This class S. ,Variable. 
includes (a) such bodies as/ when combined with oxigen, 

are electro-positive with regard to the preceding class, but 
electronegative with regard to the bodies which constitute the 
last of the subsequent classes; (b) such bodies as, in one degree 
of oxidation, constitute a saline base, and in another degree 
an acid. Telluiium is an example of the first, and antimony 
of the latter. 

4. Indifferent. Oxided bodies, which possess no decided 4 . ladiffercnt 
character, being neither acid nor saline bases. Such are the 

oxides of tantalium and of silicium. This class likewise 
includes the combinations of acids with saline bases, that is to 
say, the salts. 

5 . Electro-positive. Combustible bodies and their oxides, 5 . Electro pa- 
Wliich, during the action of the pile, are never collected round ***‘^** 

tlie positive pole, and of which a great part, when combined 
with oxigen in excess, instead of forming acids, produce super¬ 
oxides. Such are potassium, baritium, lead, silver, &c. 

It is proved by experiment, that the more opposite the elec- 
tro-chemical nature of two bodies is, the stronger in general the 

their mutual affinity. A combustible body consequently tenH^^ 
with greater force, to combine with oxigen, than with any chcmicrina 
Other combustible body with which it may have affinity. Hence tureof bodies 
we may conclude, that, if it were possible to obtain pure oxi- wnTunu'e^*** 
gen in the solid form, and if, in that state, it were put into strongly with 
tact with a combustible body, it would become much more 
•strongly electric than, for instance, sulphur with copper, and 
would, in fact, produce, in combining with the combustible produce 

body. 


e opposite 
electro- 
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elevation of body, an elevation of tcmpecatnre much higher than could be 
temperature produced by (he combination df any other body with the same 
combustible. tThese reflection* appear to indicate that, in the 
phenomenon of conribustion, as in general iu every chemical 
combination, the phenomenon of fire is produced by a cause 
analogous to that which is manifested on the occa;ion of the 
by*. process discharge of the electric pile j that is to say, by a discharge bc- 
resenibling the (^gen the opposite electricities of the oxicen and of the com- 
charge; bustible body, which is made at the montent of combinaium. 
and this wi^^ The same considerations also explain why the phenointmnu 
on^hertrefPP^^ more intense accordingly «s the affinity of the bodies 
of afEuity, which combine is more powerful (varving from the slightest 
^^density^&t^ elevation of temperature to the moat inrcnse fire) wi hout any 
remarkable relation between the expansion or condensation the 
•bodies may have undergone from their iin»on. 

Henfc the ef- This electro-chemical view explains what was so difficult to 
^hmathm* are comprehended in the time .of our predecessors, namely, how 
•imilarto sulphuration could produce a phenomenon of fiie exactly 

*bat produced by combustion j and it classe.s together all 
the disengagementa of caloric or tire, occasioned by chemical 
combinations. As it explains, in a consistent manner, that 
which the old theory could not account for, it appears to deserve 
our confidence, or at least our attention. S (iliall explain my 
notions by an example. 

If any very powerful electric pile be discharged hy pieces of 
charcoal in bidregen or azote gas, we see the charcoal become 
ignited, and produce the same phenomenon, as if it were ac' 


And charcoal 
,betor«ea the 
poles of the 
pile ia liidro 


pen or azote, toally burning. A spectator, who, on this occasion, had no 
nited°af in oxi- knowledge of the influence of the pile, would say tliat the 
,j|-en; but there charcoal was burning. But, nevertheless, there is, in this case, 
neither oxidation nor chemical combination of any ponderable 
^milkDatter with the charcoal, and, notwithstanding this, the pheno- 
^fBHnenon of fire is the same as if it had been produced by com¬ 
bustion. Now, it appears to be a well-founded conclusion, that 
the same effects are produced by the same causes; that is to 
liay, that the fire to pach of these cases is produced by an elec- 
trie discharge. 

Th* oxigen W Charcoal does not condense oxigen by bunting, but, on the 
contrai^y, is dissolved in the gas of which the volume undeft* 
clareoal^d, goes n© change! We cannpt, therefore, assert, that the caloric 

of 
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ot combustion of the charcoal is the effect of a condensation, consequently 
namely, that the oxtgei) gas has parted with the caloric which caused*by*coa- 
was eniployed in maintaiiging its gaseous form ; and it is clear, densation, 
that the tire owes its origin to some other circumstance. Those 
who may not be disposed to approve the electro-chemical ex¬ 
planation, may, observe, that the hie in this combustion is pro¬ 
duced by the difference between the specific heats of oxigen 
gas, and carbonic acid gas. But, although it cannot be denied, nor by change 
that such a cause (cm* incident) may contribute to (or accompany) capacity, 
the production of heat, it can be easily shewn, that it is not the 
principal or general cause because the nitric acid in which the 
oxigen still preserves its property of producing fire with a num4 
, her of combustible bodies, possesses as little specific heat as the 
carbonic and the sulphuric acids. In like manner, the difference 
of specific heat between the metallic sulphurets and that of a 
metallic body, is too inconsiderable to afiford a plausible reason 
for the fire produced by sulphuration. 

When a combination alread]^ formed, as, for instance, be- Electro¬ 
tween A and B, is decomposed by the more powerful a^tiity 
of a third body C, so that this last separates A from the combi- aimple elective 
nation AB, and forms CB—such a decomposition is usually 
accompanied with an elevation of temperature, or even with 
fire ; and this elevation is greater the more considerable the 
difiirence may be between the affinities of A and of C to 
B. We may form a notion, that this effect is owing to a more 
perfect neutralization of the electro-chemical properties of the^ 
constituent parts in the new, than in the old combination. If, 
on this occasion, B were oxigen, and A and C two combustible 
bodies, the electro-chemical nature of B must be admitted as 
more perfectly neutralized by C than by A ; and at the instant 
when A is reduced to itsoilginal combustible state, it receives 
from C, which loses its like state, a quantity of positive 
electricity, equa^to what it bad lost when it entered iDtocom|i| 
nation with B* 

When bodies combine with others, in some instances more The properties 
positive, and in others more negative, than themselves, are 
found after these two circumstances in very different states 5 as affected by 
sulphur, for inst.ince, is in a quite different state in thqsnlpbnric their 

acitl,|'rom that which it possesses in the sulphuret of lead. From ewnpooeots, 
the former it can be disengaged by a number of electropositive *• ^ 

bodies. 
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and oxt^n, but ftoni the last it catinot be 

•vhichjirc both electropositive body to the lead ) for that purpose 

fuffiii. actJaHdiJie of anotter body, isjotc; jelefJtroisegalive than itself, 

aaenely t^igcn will be required. Sulphur Itas, thcrefoie# occasioa 
gas^f.ibymaay <^^®ctricitiffl^ in order to efl-ect Us scpajattion from 

c l poMtive these two diderent combiimiona. It is well deserving of atten- 

!*n lirben such an cksctroijegative combuMib}® is cora- 

l«adtiiori. pos, bined with an electropositive Oxide, timcoiaaiHtstd^^ity of tiro 
fhe^lead fcnncr l(oT Us electropositive® relation*iw to o«ig^) is tCppsider- 
an e. ncg. ably focrBased j probably because its eieclroriegativedispOMtions 
oif>’e/iTre-»a^**'^ destroyed fey the positive electricity of lybe oxide, 
quircf!. JP^e -observe this in tire great oxtdability of sulphur aud of 
Cau e why pbosphorus. Combined with ihfe alkaliS, or alkaline earths. In 

eulphur an'J r r > » 

pbos. arc ren- » Combination of two combasrtible bodies of opposite electro- 

dered mere ehemicai natures, this augmentation of combustibility does not 
combustible , , , , ® . , , , , . , 

by union with p.ace, and the combination ot the two is less combustible 

*1*; j* that one of the constituents, which was the roost 8o,because 

a^i'reniit'r->\‘be ®f them has k>st exactly as much of its electropositive 
•ulph lrR<; tieg. characters, as the other (the electronegative) has lost of its 
imilre Characters ; aud as in this case the effect must result from the 

sum df fhea^nities, it follows that the affinity of the most 
considerable is diminished in proportion as the quantity of the 
other is greater, and its .affinity for oxigen less. It is from this 
explanation that we may conceive a pheiiumenoa of which 1 
shall give an account; n.nnely, that the oxide of tin mixed 
with the oxide of gold, becomes reduced t© the metallic state 
without ttie addition of a more combustible body j simply by 
the action of heat, by forming a ntetalhc alloy of gold and tin, 
Ijvbich is not decomposable by fire, even when fused with salt¬ 
petre. 

I?;at! ♦li'ifom- Heat often produces, without the co-operation of other cir- 
I’lyiics; cumstances, a decomposition of combinations j and as in the 
bab form the concluswn, that nobody 

may ly cuiTid^Can be restored to its original properties wiihout the influence 

same el'ctricity which it parted W’ith when it entered 
into combination, we must likewise imagine a-i a consi.stent 
convfequencc of this fact, th^i m the same manner as the 
separate .electricities, by their combination disappear and pro¬ 
duce fires so caloric in its turn, when accomtilafed and tending 
to regain its cquijlibiium, Is wpabl®, Ki certain ciremnstanc ;s, of 

disappearing 
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disappearing as caloric, and re-appearing in the dectric date 
restored to the separate elements. 

If the chemical alSnitf be nothing more than the result of 
the polarity of the particles, it will follow decidedly, that itpHcarenot 
cannot be affinity which is the first mover, and canses 

^ * iSiffimty i 

electric phenomena^ but that on the contrary, the play of chemi¬ 
cal affinities in the pile must be a consequence of these last: 

And this opinion is accordingly confirmed by experiment.* 
tAnnotation. See remark at the note on page 154-3 
* I was long of opinion that the oxidation of the zinc in the 
electtic pile, was the cause of the change of electricity, and I Experiment t* 
endeavoured to prove that this hypothesis was sufficient to 
plain the phenomena o/ the pile (See my Theory of , the ifhemicil 
{ilectric Pile in the Neucs Allgerneines Journal dcr Chemie/’ 
by Gehleo, in the year I 8 O 7 .) But the experiments of Davy produce thit 
and Pfaff, having rendered my opinions less probable, I endea- phenomena, 
voured to convince myself of ffie truth, by an experiment 
which I think decisive, I took* 12 lubes of glass, half an itich 
in di.ameter and three inches in height, and closed at one end, I 
half filled them wiih n strong solution of the submuriate of 
lime (snch .as is obtained by the residue after the preparation of 
caustic ammonia) and .above this fluid 1 poured diluted nitric 
acid, with the prec.rntion net to mix the liquids. I ranged 
these lubes in succession, and then took copper wires, round one By a row of 
of the extremities of each of wbidi I had melted zinc, in warmade'fn 
Older to attach a knob of that metal to that end. I immeised which ihe 
the zinc-coated ends of each into one of the tubes to tire bottom per^suC 
of the subrauriat,and then bended the upper ends of the respec- muriate of 
live 'Wiies, so as to immerse them into the middle of the acid of 
each nearest tube. This arrangement, consequently, formed a &c. While 
pile in the order following : copper, zinc, submuriate of lime, p',^es*werv^ 
nitric acid ; copper, zinc, &c. It is evident that the chemical uncotmecied, 

affinity which produces oxidation at the common temperature,^* nitric acij 
, . ‘ r . ... dissolved the 

was here at the surface of that part of the copper, which was copper, and the 

in contact with the nitric acid j and that if this oxidation had 

been the primary cause of the electricity of the pile, the pole on the zinc. 

in this construction ought to have possessed fAe jaiwe 

eUcnicity (namely the positive) c* tke xinc pole in thi common orpo^tWe^'el 

pile. Before the poles, or extremes, of this small pile were tUe copper 

rottniccted,iheoo^er«(>atintt©d to constantly dissolved in the St beSpo* 

acid. 
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acui, which ;t turned blucj and the surface of the zrnc remained 
metallic and without any perceptible chnuge. And lastly# I 
combined the poles by means of silvc wires, passed into a tube 
filled with a solution of muriate of soda. But I was greatly 
•ae when the snr[)rised to find the effect directhj contrary/ to what the theory 
isatrcii^^p&lcs ^ cause of the electricity of the 

the flctfon in pile had led me to expect. 3’he solution of the copper instantly 
iWk; tulfi's was ccasedand the zinc became covered with a mass of white osido, 
vegetating on all sides in the form «f v;ool. The pole of the 
line was tlieQ copper produced hydi'ogCH gas as usual, imd tlie ziuc pole caus- 
CTpl^^r’cMaetl ed an abundant precipitate of muriate of silver. The elcctiic 
to be dl solved state, therefore, produced in this case an affinity, which, at the 
©'. fhe zinc'side temperature of the atmosphere is inactive, and caused 

was positive as another very active affinity to cease, which was already in 
operation j and this could be effected by no other cause than 
the elect was electricity produced by contact, W'liich occasions the 

aot therefore electric charge of the pile, and dibjxjses the affinities which shall 
^«rned by ^ ^ activity. This little electric pile, was very powerful, 

?be ordinary find disengaged SO large a quantity of gas, as would not lunt, 
been exceeded by IW pair of plates. But what could be the 
.ujuj y. causeofthis ?-—l exchanged thesubmurialcfor neutral muiiate; 

Chargesin the it tiren produced a very moderate effect, corresponding w ith the 
number of pairs j and lastly, I substituted neutral muriate of 
sine instead of the muriate of lime, and then the effect was 
scarcely perceptible, though it continued sufficient to prevent 
the oxidation of tlie copper in the nitric acid, and to shew that 
the conduct or of the zinc pole continued always to be oxided. It 
appears, therefore, that the activity of the pile depends on the 
liquid substance, which during the process must change place } 
and that the most advantageous construction of a pile is copper, 
zinc, alhaline substance, acid, copper, zinc, &c. The pile 
will continue active until the order becomes inverted, that is to 
say, copper, zinc, acid, alkali, &c. This experiment also 
proves bow necessary it is in every theory of the pile to attend 
to the chemical effect w'hich must take place in the liquid. 

[Here the Annotation ends.] 

'fbe e’eciriuty The connection between cbemical affinity and the electric 
cTfdted in tl-e state, isulso such, that upon every occasion wherein the effect of 
piteopemet ^ectricities, excited by contact, cannot take place, the 
affinity acts onkjt at a distance, infinitely srntdl and impossible to 
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be determined; but on the contrary, whenever that efiect can 
manifest itself, it acts to very considerable distances, as for 
instance, in the precipitafion of metalsnpon each other j and it 
is very probable, that actions at a distance produced by the 
electric powers do take place in the bowels of the earth, and 
contribute not only to the great revolutions of which we find the 
astonishing vestiges, but likewise to the tranquil formation and 
decomposition of miderals. 

From the electrochemical view of nature we also derive a Tlie dectro- 
correclion in our notions concerning the principles of acidity, 

The celebrated Lavoisier having found that sulphur, phosphorus, why oxipen 
charcoal, arsenic. See, produce acids when combined withoxieen, produces with 
considered oxigen as the acidifying body. But notwithstanding acids, and with 
this concliihion is supported by the circumstance that oxigen is alkalis; 
the most electronegative of bodies, and the acids are also electro- ought not to 
negative bodies, bodies were afterwards discovered, possessing ™hcd the 
the principal characters of acids without containing oxigen j pnncipl^ 
and after the discovery that the saline bases are also oxided 
bodies as well as the acids, it would be equally incorrect to 
attribute the acid characters to oxigen, or some of its combina¬ 
tions, as to suppose it to be the principle of basidity, or to call it 
the alkaligenous principle. 

The electro-chemical explanation in which the combustible and from 
radical of an acid is already in its non-oxided state, electronega- thcscandotlicr 
ritlpltowafds the radicals of the salifiable bases, being consider- thaf {: 

ed along with the experimental determination, that the radicals depends on ih.». 
ef the bases, and of the acids, very often combine in the same 
proportions in the combustible slate, as in the oxided state, upon oxigen, 
proves that it is to the nature of the radicals, and not to oxigen, oxid^B^baJi be 
that we ought to attribute the nature of the product of oxida- an acid OE a 
tion. In this manner it is that sulphur and potassium combine 
for the most part in the same proportions, in fhe sulphurct of 
potassium, in thehydrosnlphuret of potassium, in the sulpluiret 
of potash, in the hydrosulphuret of potash, in the snlj)hite, and 
in the sulphate of potash ; and it is by no means dilficult to 
observe, that sulphur not oxided, performs the part of an acid, 
that is to say, of an electronegative constituent in the sulphuret 
and the hydrosulphuret of potash. These observations upon 
sulphur and potassium may be applied to all the other com¬ 
bustible 
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bd^tible radicals which possess an opposite electric nature. And 
from all this it follows that it is ike radical itself and not the 
oxigen which determines whether the oxide shall be an acid or a 
base. 


Whether the 
electricities 
and caloric be 

itiatter. 


Thoagh they 
ctu not exhibit 
gravitation, 
nor aggrega. 
tiuu, 


yet they tnay 
be matter. 


A great question still remains to be discussed j IVhcther the 
ehciricities and caloric be matter or merely phenomena ? This 
question has long been disputed, and will long contiifUe in dis¬ 
pute before it shall be decided 3 which, •perhaps, will never be 
done. At present we must content out selves with reasoning, 
(hough our arguments can at best be considered as the sport of 
imagination uiwn interesting objects. 

If, by the word matter, we understand a body which mani¬ 
fests its presence by gravitation, which possesses a certain kind 
of aggregation, and tills the place of its 'existence, in such a 
manner as to exclude all other bodies—it will certainly follow, 
that these problematic beings are not matter. £ut is it not 
possible that they should be matter, without possessing these 
characters j or are the reasons* greater for considei tug them as 


Til e hypothesis 
that light is 
tiscillation 
objcctionabl*; 
because. 


the oscilLuitig 
matter is un¬ 
known -y 


and mereoscU- 
Jation will not 
the 

cliev.iical 

changes. 


M-i’tor may 
li.i.o chemical 
a^iinity and 
net gr.'vita- 


phenomena ?—A number of philosophers have considered 
light as the oscillations in a problematical matter produced by 
luminous bodies j and this hypothesis owes its origin to (he 
analogy which exists between sound and light. But this 
oscillating matter has not yet been discovered by chemistry ; 
and consequently the hypothesis itself cannot be satisfactory, 
because it presupposes a thing of which we cannot find the 
existence. But if we even admit that light, and the mechani¬ 
cal phenomena which are presented in its motion, can be 
attributed to a vibration analogous to fhat which constitutes 
sound, this mechanical motion cannot produce the chepycal 
efiects of light such as the alterations in the form, the aggrega¬ 
tion, or the composition of bodies ; more especially as we have 
never discoverid that sound could produce any such effects. 
I'licre is, consequently, some probability that caloric may bo 
matter, and that light and all radiations may consist in modes of 
propagating that matter. 

It may be demanded whether we can imagine the existence of 
a matter possessing chemical affinities without obeying the laws 
of gravitation. There is certainly no contradiction in this position. 
We adinit the diflercnce between cohesion and gravitation, 

and 
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and wearsajso led to distinguish thelatterfrortichemical a(finity’. 

Some philosophers have sought to prove that caloric possesses 
weight, though too small «) be perceived; but if caloric be even Caloric do« 
supposed to be matter, it is not probable that it should possess gravitate, 
weight, because the properly of radiating excludes all the effect 
of gravitation, and because this matter, if heavy, ought to ac- 
cumuIate%iihout limit in the planetary bodies and at length 
destroy them. 

From the relation which exists between caloric and the If electricity 
electricities, it is clear that what may be true with regard to conduded that 
the materiality of one of them, must also be true with regard caloric is aUo 
to that of the other. Tbefe are, however, a quantity of pheno- ^"**^*'**^ • 
mena produced by electricity, which do not admit of explana¬ 
tion, without admitting at the same time that electricity is mat¬ 
ter. Electricity, for instance, very often detaches every thing electricity 
which covers the surface of those bodies which conduct it. It, detaches the 
indeed, passes through conductors without leaving any trace of coaductws^^ 
its passage j but it penetrates non-conductors which oppose 
its course, and makes a peilbration precisely of the same and perforates 
discription as would have been made by some thing which bad bodies; 
need of place for its passage. We often observe this when 
electric jars are broken by an over-charge, or when the electric 
shock is passed through a number of cards, 8tc. 

We may, therefore, at least with some probability, imagine Whence it ap- 

caloric and the electricities to be matter destitute of gravitation, pears probaMc 
, . - . . , I caloric 

but possessing athnity to gravitating bodies. When they are and the elcc- 

not confined by these affinities,they tend to place themselves in tricities are 
equilibrium in the universe. The suns destroy at every ' 
nioijgent this equilibrium, and they send the re-united electrici¬ 
ties in the form of luminous rays towards the planetary bodies, 
upon the surface of which, the rays being arrested, manifest 
themselves as caloric j and this last in its turn, during the time 
required to replace it in equilibrio in the universe, supports 
the chemical activity of organic and inorganic nature. If w'e 
can imagine all this to be possible, we possess a notion how the 
sun can cause a body to emanate from itself without loss of its 
own volume, and without this emanated body producing on the 
bodies which arrest it the effects of a gravitating and falling 
matter. 

But it is proper to put an end to these conjectures. I hope Apology for 

that 
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conjectural that the necesssity of referring to »ome electro-chemical theory 
speculations, gjgjjgg attempt of having imagined one ; and though 

this necessity cannot be pleaded in jvtstification of extravagant 
conjectures^ they wilh perhaps^ be thought pardonable in a de¬ 
partment of science where experiment is yet wanting to regu¬ 
late the efforts of imagination, although such efforts may be 
useful to arrange the existing facts, and indicate thi course 
which may lead to the discovery of new ones, 

(To he continued) 


II. 


Notice respecting Experiments on the Freexing of Alcoholt hy 

Mr. Hutton*. 


The author’s 
motives for 
publication. 


I HAVE been prevailed upon to communicate a notice of 
some experiments and observations I have made on the 
production of a great degree of cold. It is scarcely necessary 
to observe, that my doing so at this time is not a matter of 
choice; these expetimcnts and observations W’ere mentioned 
to my friends, as they were made without any injunction as 
to secrecy, as I did not anticipate that such comniunicalions 
would either be received w’ith so much avidity, or repeated 
with so much eagerness. The consequence has been, that 
accounts of these experiments have now got into very general 
circulation, and many very contrary and erroneous ideas have 
been entertained, not only as to their extent, but even as to 
their nature; and it has been imagined, that a communication 
like the present is the only way to obviate these misconceptions 
--misconceptions which I owe as much to you as to myself to 
remove. 


Advantages to The importance of a method of producing a great degree 
be derived by of cold becomes apparent, when it ts considered, that it is at 

in bodies from ®among chemists,—an opinion 

CQoIinf. founded on a very general analogy, tiiat all gases may be re¬ 
duced to'the state of liquids by the abstraction of caloric, and 


* Read lo the Ediuburgh Iottitute,oQ the 2d of Feb, last. 

tliat 
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that by a farther abstraction of caloric all liquids in their turn, 
may be reduced to the solid state. If this be true, and y,^e 
were in possession of a mcsbod of sufficiently abstracting caloric, 
all bodies whatever might be reduced to the solid state. We 
should thus become acquainted v^rith a great number of sub¬ 
stances that we have hitherto had no opportunity of examining ; 
many pctwerful agents would likely be obtained; many new 
and interesting compounds formed, and much light could not 
fail to be thrown on the constitution of known substances. 

Directing my attention to this subject, in the summer of Mention and 
1810, a method occurred to me, by which I imagined a greater forpw** 
degree of cold might be produced than had hitherto been ob-tiiwrioge*. 
tained. Although the power of this method appeared in 
theory almost indefinite, yet it was easy to foresee that in 
practice many circumstances might at first concur to set limits 
to its application; from the nature of these circumstances, 
however, it was to be expected, that some of them might be 
considerably modified, and miny of them might in Virne be 
altogether removed; and thus the practice made, in some de¬ 
gree, to approximate to the theory. 

At the time this method occurred to me, the pressure of my 
professional avocations did not allow me to prosecute it; but, 
as I anticipated some leisure in (he following autumn, I imme¬ 
diately began to provide, at any leisure moments 1 liad, such 
apparatus as I considered absolnleiy necessary, or was most 
likely to be useful. The little dependence, however, which is 
to be placed on general reasoning on such subjects, and the 
apprehension that the method might have been previously 
tried, and found insufficient by others, prevented me fiom pro¬ 
viding any very extensive apparatus. 

My first experiment was tried in the following autumn. A thermome* 
The tbermonleter was fillotl and sealed by myself. The tube 
was previously tried by the common method, and found, as 
nearly as such tubes are commonly to be met with, of equal 
calibre fhroughout. The spirit with which it was filled was 
prepared by Richter’s process, and aRerwards re-distilled by 
itself. Its specific gravity at QT was /gs. The points 60 ® and 
100 ® were determined by a mercurial thermometer, which 
had been made with the usual precautions ; the interval was 
divided into four spaces, each of which, of course, correspond 

to 
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to To® i ‘tho part of the stem below 60® ns^asorcd nearly 18 
of these spaces. A mark wa» made at every space, till, o» 
arriving at the end of tire 17 th, the graduation could not be 
carried farther. This point, of coarse, cdrrespondcd to + Od’ 
s— 170 ’ = — 110 deg. of fahrenhcU’s .scale, 
was exposed to This ihermonieter was exposed to the cold produced by 
the method alluded to, and after some time was examined, 
and the alcohol when the dlcohol was found to have passed all the mark^^ 
partly /roaen. o^jyjously sunk wiihin the ball of the thermometer. 

A slight degree of discoloration was observable. The ther- 
UKKueter was replaced, and examined about five minutes after¬ 
wards, w'hen the ball of the thermon;»eter was found broken, 
and crystals .adhered to the fragments. 

tDihcrpoitions I next took a glass tube, about 3-lOths of an inch in dia- 
•f the alcohol fn^ter, and sealed at one end : into this I poured alcohol till 
it stood in the tube 4-lOths of an inch deep, and then exposed 
H to the cold, produced as before ; after some time it was so 
completely solid, that on inverting the tube it did not drop, and 
only a very minute stream was perceived to glide slow'ly down 
the inside of the tube j when this stream bad reached nearly 
the middle of the tube, the whole suddenly fell out, and^ pitch¬ 
ing in a glass, was broken into several pieces, which quickly 
melted. 

This experiment was several limes repealed, but by allow¬ 
ing the alcohol to remain a Hltk longer exposed to the cold, 
it became so completely solid, that on inverting the tube, not 
the least portion of fluid could be perceived to separate from 
the mass. 

In order to be as certain as possible of the strength of the 
alcohol I employed, I again took its specific gravity, and the 
result corresponded with what I before obtained. 

These experiments, therefore, left me no room to doubt that 
I bad frozen alcohol, which, at the temperature of 62®, is of 
the specific gravity 798 . 

Repetitions of ^eiirg appointed to deliver the course of lectures on chc- 
thc czpexi- naistry for the session 1810-11,1 bad no leisure, at that time, 
*“**‘** to pursue these experiments. They were resumed, howev«r, 
an the yutumn of I 811 . The second experiment was repeated 
and vatied, an^ solid masses of alcohol of some magnitude ob- 

'1 ^ 

< taioed. 


cumpicickj 

frozen in a 

Cube. 
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tained. Some of these I soldered together, using as a hot bolt, 
a rod of frozen mercury^ and sometimes a straw cooled down to 
a very low temperature. 

It now appeared to me to he an object of some importance 
to ascertain the form of the crystals which this substance 
assumes. Tl*ts I found at((?nded with some difficulties, which 
I did not anticipate, attempts to overcome them have led to ' 
the discovery of some farts whic h I did not at all expect. 

The common masses exhibited crystals of different forms j The alcohol 
two kinds app^.^red to predominate, and each was tolerably threedbtiuu^ 
disti’ict in its kind; but it was not very ca^^y to perceive by strata, 
what increr.ieius or decrements the one cx)uld be supposed to 
pass info the other; a raihcr casual circumstance, however, 
explained the source of this variety. Attempting to freeze 
alcohol by a modification of* the general process, which I con¬ 
jectured would yield more regular crystals than the common 
method, I observed, that before crystaldz'ng, the alcohol 
separated into threc^ very disfincj strata; the uppermost was of 
a pale, jellowish gret*n, while ihe second was of a very pale 
yellow colour ; both these strata were very thin ; the last 
mentioned was rather the thickest ; the lowermost stratum 
was nearly transpaicnt and colourless, and very greatly exceeded 
the other two in quantity. After allowing a part of the lower The lower 

stratum, which I conceived to be tlie pure alcohol, to freeze, j 

' greater part, 

attempted to pour out the remainder; but was prevented by the gave rectangu- 
upper strata, which proved to be solidified. The lowermost of 
these two strata bore sotne marks of crystallization ; the upper 
had none, and proved so firm, as to resist a stiaw with which 
I attempted to perforate it, to open a passage for tlie subJa- 
tent liquid. On removing part of these superior strata, and 
decanting the remaining fluid, the crystals of the lower stratum 
appeared veyry distinctly to be rectangular prisms of equal planers, 
a few of them on one .‘tide of the glass surmounted by quadran¬ 
gular pyramids, but most of them by dihedral summits, This 
experi.mcnt I repeated .several times, and the results coincided. 

In order to ascertain whether these phenomena arose from The alcohol, 
a decomposition of the alcohol, or from the separation of fo- 
reign substances previously hejd by it in solution, the pro- no chan^. 
ducts of se^ral of these experiments were mingled together 
in a stoppeiltd matrass; the whole was then raised to the tem- 
VoL.iaXIV.—No; J58. N perature 
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Properties of 
he three sub- 
tjnees. 


peraturs of about’120 deg. by a water bath of that tempera¬ 
ture. The substances forming the difierent strata united toge¬ 
ther, and formed a colourless liquor, ^hich had the specific 
gravity, and all the othei properties of the alcohol from which 
it was obtaiiici!. This experiment was rejH'aled several times, 
and the results weie umlorni, affording sufficient evidence, 
that the alcohol had not been decomposed by this process, but 
that the supeiior strata consi-^led of foreign substances, which 
it had held In solution. The vaiiety in the form of the crys-^ 
tals'obtained by lormei expel inients, was, therefore, most likely 
occasioned by the presence of these foreign substances, a phe¬ 
nomenon not uncommon in chemistry. 

The result of these cxpciimcnts Jetf me now to perceive, 
that the assumption that alcohol, prepared by Richter's process, 
is perfectly pure, or at most contains only a very minute por¬ 
tion of water, is entirely gratuitous. The diluted alcohol of 
commerce, from wliich the more concentrated is obtained, is 
well known to contain dilFerent volatile impurities; and since 
Richter’s process makes no provision for the sejiaraiion ofthese, 
xve ought rather lo expect still to meet with seme portion of 
ibem in alcohol prepared in this manner. 

I next proceeded to examine the piopcrties of the different 
substances into which I h id separated Richter's alcohol; but 
the time I liad now left for this purpose was too shoit for mak¬ 
ing much progress in this inquiry ; a few only of their habitude.s 
with water, and one with another, were all that 1 had time to 
examine ; even these I could examine onlt imperfectly. 

The lowermost stratum, or neaily colourless" fluid, which 
1 have calk'd alcohol, had no flavour, and produced on the or¬ 
gan of smell only a sharp pungent sensation. It has the re¬ 
markable properly of smoking when e.xposcd to the air, and 
when diluted with water it differs considerably in taste from 
common diluted spirit of wine. 

The pale yellow substance, or second stratum, has a pungent 
taste, leaving an impression of sweetness. It has a very strong 
but agiecable smell. When mixed with the alcohol, and 
diluted wiili^water, it has very much the-flavour of the better 
kinds of higbLind whisky. It readily di>solves in water, and 
cOiimiunicates to that fluid its peculiar flavour. 

; /The pile, j ellowiah green substan^, which composes the 

^ uppermost 
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tippertpost stratum, has a strong and very offensive smell, and 
a very sharp nauseous taste. It dissolves in alcohol, to which 
it coraniuuicates its peculiar flavour 5 its disagreeable smell is 
considerably heightened by this combination. It dissolves in 
water, though less readily than llie substance last treated of. 

The compound, when much diluted and heated, has very much 
the flavour of tlie low wine of out lowland distillers, at the 
time it issues from ibes'ill. 

The two last mentioned substances, or those of which the 
two upper strata are composed, when mixed together and 
greatly dilated witli water, have very nearly the flavour of alco¬ 
hol. They have latlier more volatilit)' than water; for when 
half a solution of them has been distilled over, the di.siilled 
part has a much stronger smell than that which lemains in the 
retort. 

ft may bo proper to mention, that from the circumstance of 
my sense of smell having been for some time extremely obtuse, 

I have been under the necessity of trusting to others for the 
facts regarding the flavour of these new substances and mix¬ 
tures ; from the uniformity of the reports, however, which I 
liave received from different persons, I have no doubt that these 
facts are correct. 

Besides that from which 1 filled the thermometer in the Alcohols of 
first experiment, 1 have operated on alcohol of the specific 

. . , ..A . r I I froxen with si* 

gravities B 02 , 797, and 784 ; the specific gravity of the last milar result*. 

was taken when its temperatuie was (JO deg. and it i.s probably 

the most concentrated that has ever been obtained. But with 

alcohol of all these different stienglhs, the g neialresults vere 

similar. In alcohol obtained from dilferent sources, the pro- 

poilions of the impuritiies were different, both with regard to 

the pure alcohol, and to one another, but I have met with none 

that did not contain both. 

From these experiments I think it is ascertained ; 

1st. That the strongest alcohol which we are able to obtain, Recapitula. 
maybe frozen by the method alluded to. 

2d. That this alcohol contains at least two foreign substances, 
which are highly volatile, and, so far as is known, can only be 
separated by freezing. 

3 d. That It is to those aobstances 4,bat -aleo&l owes its pe¬ 
culiar 
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culiar flavour, and that, according as the one or other pre- 
domiuates, the flavour of the alcohol is agreeable, or other¬ 
wise. 

Last autumn I resumed this subject, and ray attention 
was chiefly directed to the habitudes of these impurities with 
the chemical re-agents. This I found attended with Consi- 
^^erable difficulties, none of the least of which was to procure 
a sufficient quantity of these impurities in a separate state. 
Thi^seiiesof experiments I proposed to myself on this sub¬ 
ject have not yet been completed j but I may remark, that the 
result of some of those I have made, promises to afford practi¬ 
cal bints of considerable importance to those brewers whose 
products are intended to afford spirituous liquors. 

From (his notice it will be observed, that I have scarcely yet 
entered on the wide field of inquiry, for cultivation of which, 
the method alluded to appears to offer sq powerful an instra- 
ment. Alcohol only has been subjected to experiment j it was 
the only liquid which had resisted all attempts to reduce it to 
the solid state by the abstraction of caloric. If these experiments 
be correct, we may now pronounce it a general law, to wlrich 
there is no exception, that all liquids with 4 ’hich we are ac¬ 
quainted may be reduced to the solid state by a suitable abstrac¬ 
tion of Caloric. Whether all gases may be susceptible of re¬ 
duction to the solid state, by abstraction of caloric, remains to 
be ascertained j although, as I have mentioned, analogy ren¬ 
ders it in the highest degree probable. 

The examination of the singular substances, which alcohol 
pi'l^parcd by Riteber’s process contains, has tlraWn me aside 
from the course of experiments I prescribed to myself, and 
taken up that time which 1 intended to have devoted to the exa¬ 
mination of the effwts of cold on the gaseous bodfcsv Whe¬ 
ther I shall proceed to these bodies, or resume the examination 
of the habitudes of the alcoholic impurities with the re-agents, 
wilt much depend on the leisure which 1 can obtain j but to 
Mrlsichever of them I may direct ray attention, I shall not fail 
to give the earliest Information of thp result tU the Institute. 

Remark o^b At Ml. Hutton's experimeats and observations, and perhaps 

more 



FIIEIS21NG OF AIXOUOL. 




mare or les» of his method, were commanicated to his friends^ invei(tion%an¬ 
il is to be regreited that be has not described it in ibis notice ; hot 

^ * iio( Uw^criun^tj 

which wouldy at least, •have secured him against the preten¬ 
sions of those who, from conjecture or otherwise, might per¬ 
form the same. Without departing from the respect due to 
an inventor, I consider it to be quite allowable for me to make 
a few rentarks in this place, for the gratification of such of m] 
readers as may not be fatuiliar with the general subjeef. 

If we except the direct cooling process, by communication Except by 

with bodies at a lower temperature, and the few instances, jf Jft^rc conini?- 
L . ij u • i . . j . . . . atid 

any, wherein cold cau be said to be produced by chemioal |><*rhaps com- 

union, wdthout change as to the state of aggregation, we can there 

I , . <• , . L ° are no cooliiiz 

look to no other means ol depressing the temperature of bodies, processes 

within our knowledge, but such as may be founded upon their but 

augmentation of capacity for beat, when ihey jxiss from the (Vom fusion or 

solid to the fluid, or from the fluid to the gaseous, state. In 

the Jirst of these two methods, certain bodies, such as snow 

and salt, one at least being *in the solid slate, are mixed and ture, 

combine j and if the combination be not congealable at (or its 

freezing point be lower than) the heal of the surrounding or 

neighbouring bodies, the compound will be fluid, and will take 

from those bodies all that heat which its increased capacity as 

a fluid demands, fur the maintenance of that state; and cc«- 

sequent!/ those bodies will be cooled,—and one limit of this 

process will be at the freezing point of the compound, below 

which it cannot go; though from the beat of the surrounding 

bodies, it may be prevented from arriving at tlut point. 

Bat matif^pf the freezing mixtures, at present known, seifim wbicb in prac. 
to hftveitbeir point of congelation fir beneath any temjjeralure be f- 

we can practically look to j and, therefore, a very considerable miied, but by 
part of tliii Jirocess of cooling by means of them has been 
directed to tbe prevention of the effect of foreign beat, by fifsst 
cooling tbe ingiedients, and surrounding the vess^'s will) other 
cooling materials. Whether these precautions have been as 
much varied and applied, as the circumstances appear to de¬ 
mand, may, with justice, be doubted. 

In the tecowi method, by the evaporation of a fluid, such as The i.<cmd 
water in various economical processes, an^. alcohol and etlier ^ ®apoition^^ 
in philosophical experiments, the rapiditfwith whicli tbe ga- - * 

seous state is assumed, under like circumstances, governs the , 

result i 
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result; and this rapidity will be prodigiously increased by keep* 
anii probably ing off the surrounding pressure, as in Professor Leslie's expe- 
*o*the*^sain<f Whether there be any practi-jal limit of temperature, 

hunt. below which these or all volatile or fluid bodies could be pre* 

vented from assuming the gaseous state, is, I think, beyond the 


Freeaiiig pro- 
CPsRes may be 
improved by 
discovery or 
seiecti<>n of a 
fiecziiig mix¬ 
ture, aTid 
by absorbing 
the extraneous 
beat, 

either by Wal¬ 
ker’s or Les- 
lie’s method. 


reach of our inquiries. 

These cursory remarks upon cooling processes, may lead us 
to infer, in the way of conjecture, that Mr. Hutton’s process 
may consist in the discovery or use of one of the most powerful 
freezing mixtures, and preventing the influence of the sur¬ 
rounding heat by a judicious application of the means similar to 
those pursued by Walker j—oi, much rather, that instead of 
this la-jt, he may have applied Professor Leslie’s process as to 
tlie external coolittg, by evaporation of ether in vacuo, to a 
vessel containing his freezing mixture. The apparatus for 
doing this, or for effecting his purpose otherwise, would de¬ 
mand a display of sTvill which we may reasonably expect will 
add to the philosophical reputation cf Mr. Hutton. 


IIL 

Some Remarh on the Use of Nitrate of Silver, for the Detect 
tion of minute Portions of Arsenic, By Allx. Marcet, 
M. D. F. R. S* 

¥cst fo de- ir^ interesting account of the poisonous effects of arsenic, 
tecting arse- JL presented to the Society by Dr. Roger, and published in the 
Ro»s volume of the Medico-Chirnrgical Transac^tisf, the 

nia, and of oi author has recommended, for the detection of this poison, a 
by alte* ^ pointed out to him, and which, from a variety of 

ations. experiments, which we tried together, wdth a view to ascertain 


Read to the Medicjil and ('hirurgical Society of London, in De- 
(^Ihbcr laNt, and by them pnblislied. It is here inserted, not only on 
account of itHiutrinsic value, but because it bears re|erenee to Mr. 
Sylvester’s paper in our thirty-third volume.—N. 

+ I take this opportunity of stating, at Dr. Roget’s reqaest, that 
patient, whose case he there related, completely recovered her 
^iihiea]^, lud has ritnained well ever since. 

Its 
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its comparative merits, we were induced to consider as tl?e 
most effectual of all the tests hitherto used for that purpose. 
The method consists simply in adding, in succession, to the 
fluid suspected to cont in arsenic, niinute quantities of solutions 
of ammonia and of nitrate of silver; by which means, if the 
smallest quantity of arsenic be present, a dense yellow pre¬ 
cipitate will be produced. 

All the particulars respecting this mode of detection having 
been fully stated by Dr. lloget, with such references to forn>er 
writers on the subject as the case requiiecl, it would be quite 
snpeifluous to enter into any further detail this head. My 
object in resuming the subject, the practical importance of 
wdiich need not be pointed out, is to communicate to the So¬ 
ciety the result of an inquiry which I have made on the nature 
of tlie yellow precipitate^ the appearance of which is assumed 
asdenotiog the presence of arsenic, and to answer soiiic objec¬ 
tions which have been made against this test by Mr. Sylvester, 
of Derby, in a paper on metallic poisons, recently pubiisbed in 
Nicholson’s Journal*. 

The yellow compound in question has the following pro¬ 
perties : 

If, after being well washed with distilled water, it he suf¬ 
fered to stand for some time in an open \essel, it gradually 
.passes to a brown colour ; but it does not, like nitrate of silver, 
become black on continuing this exposure. 

It is readily soluble in dilute nitric acid. It also dissolves on 
adding an excess of ammonia at the moment of its formation j 
but after it has been separated and dried, it is no longer sen¬ 
sibly solute in ammonia. 

If a small quantity of thi.s precipitate be exposed to the heat 
of a lamp ofi a slip of laminated pl.atina, a white smoke arises 
from it, and metallic silver remains attached to the platina. 
The reduction of the silver, in the form of a globule, is still 
more distinct and striking, if a little carbonaceous matter be 
mixed with the precipitate, and the blowpipe applied. 

When the yellow precipitate, inclosed in a tube, is exposed 
to the heat eff a lamp, the white smoke condenses on the cold 


* Nicholson's Journal for Pcceinbcr, i 8 l^. 
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It i« an arsc- 
nite of silver. 
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ammonia. 
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that muriatic 
acid would, if 
present, seize 
the silver. 


part of the tube, in minute octoedral crystaia of arseniou* 
acid. 

It appears, therefore, thit the precipitate in quw^tion is a 
combination of white arsenic (arsenious add) and silver, or an 
arsenite of silver; and it is inferred that its foi matron, when 
ammonia and nitrate of silver ate added to a mixture containing 
arsenious acid, is owing to a double elective decomposition of 
the arsenite of ammonia, by the nitrate of silver, in conse* 
qnence of w Inch arsemte of silver is formed, and separates a« 
an hisoluble precipitate from the nitrate of ammonia which 
remains in the solution. The addition of ammonia is neces¬ 
sary, because arsenic acid alone cannot decompose nitrate of 
silver ; but in howler’s solution, in which the arsenic is already 
combined with an alkali, the deconiposiiion takes place at 
once, without any addition of ammonia. 'I'lie fixed alkalies, 
therefore, can answer a similar purpose ; but ammonia has this 
advantage, that it does not, when added singly, decompose 
nitrate of silver, a circumsianed; which, in using the fixed alka¬ 
lies, might occasion some confusion*. 

With regard to Mr. Sylvester’s objection, 1 shall, previous 
to my offering any remarks upon it, state it in his own words. 

If ever muriatic acid be pie.sent,’' says this gentleman, 
** the test is then wholly useless, as a muriate of silver will be 
immediately formed, and the yellow compound, said to be so 
unequivocal in its iivlication of arsenic, of course be pre¬ 
vented from appearing." 

This danger of ambignily, however, though applying in 
some degree to the process in question, and well deserving to 
be noticed, will be found to have been greatly overrated ; and 


• It is necessary, as Dr. Roget has observed in the paper already 
quoted, that the quantity of ammonia should not be too larger for in 
that case Itie precipitate is rcdissoivcd. Bur, even then, it may be 
made to reappear, by the addition of nitric acid in soffici eiat quan¬ 
tity to saturate the alkali. In this case, Iiowcver, the precipitate is 
not permanent, owing, 1 find, to its being soluble iu the nitrate of am¬ 
monia which is formed in the process. Carbonate of annnonia has also 
the propelty of pioducing and redissolving the precipitate. 
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there are such easy and obvious means by which this ambi* 
guity can be entirely removed, that it can make no solid ob¬ 
jection to the utility of the test. 

There cannot be the le st doubt, as Mr. S. observes, but Remedy. T» 
that wlienever nitrate of .silver is added to a solution containing 
muriatic acid, a precipitate of muriate of silver must be the silver; vihick 
coirsequence. But if the nitrate of silver be added in ^excess, 
the arsenite of silver is also thrown down by the intervention seoic, 
of ammonia, and a mixed precipitate of luna cornea and arse¬ 
nite of silver is obtained, which partakes more or less of the 
yellow colour of the latter, according to the proportion of the 
two sails. 

If to this dubious precipitate a few drops of dilute nitric and the arse- 
acid be added, the arsenite of silver is instantly dissolved, and takm 

the muriate of silver, which is insoluble, immediately resumes iq> by dtl. ai- 
its peculiar density and whiteness. If a little ammonia be now 
’added to the clear fluid, the yellow precipitate appeals in the yellow by mn- 
mo,5t distinct manner, and bocomes even more characteristic 
from a comparison with the white precipitate, the appearance 
of which diflers from this in every respect. 

By this method, I believe that every objection to the test 
will be removed > and in order to anticipate all ambiguity, and 
to avoid any complication or practical diiflculiy in its applica¬ 
tion, I would propose to modify the process in the following 
manner : 

To the suspected fluid, previously filtered, add, first, a little Easy inauipu- 
dilute nitric acid, and, afterwards, nitrate of silver, till it shall 
cease to produce any precipitate. The muriatic acid being 
thus removed, whilst the arseuious acid (if any, and in what¬ 
ever state,) remains in the fluid, the addition of ahnmouia will 
instantly produce the yellow precipitate in its characteristic 
forra.^ It is hardly necessary to add, that the quantity of am¬ 
monia must be sufficient to saturate any excess of nitric acid 
which the solution may contain. 
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REMARKS. 

1812. Twelfth Month. 25. A very slight fall of snow. 27 . 
A little snow last night. 30.31. Windy night: small rain at 
intervals. 

1813. FWsi Month. 1 . Small rain at intervals. 3. Misty 
nioruiug. .5. Windy. G. Windy: small rain. 7* Very misty, 
a. m. dark and cloudy, p.*m. About 8 , some lightning, which 
was soon followed by a shower, g. Hoar frost: at 9 , a. m. 
thick air, v uh CirroUratus undL Cirrocumulus : sounds come 
freely from the city, with the wind at S. S. W. Sleet and rain 
followed within an hour. 13. Overcast, a. m. thin sleet and 
lain. 14^ Cloudy. 9 . A litil-vnow, a. m. 22 . Clear, p. m. 
A hue red burst in the horizon at sun-set. 


RESULTS. 

Winds variable. 

Barometer : greatest observed height, 30-.52 in.; least £9'30 in. 
Mean of the period 30'022 inches. 

Thermometer : greatest height 50° ; least 23°. 

Mean of the period, 3G °25. 

Evaporation 0*36 inches. Rain and snow 0*51 inches. 


Plaistow, 
Fir$t Month, 23,1813. 


L. HOWARD. 
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V. 

On the Erplosive Compound of Chiorine and A%ote. Bjf Messr3. 
R. PouEETT, jun. Wm. Wilson, and Rupeet K-iek. 

To Mr. Nicholson. 


Iiiformation 
Tect'ivecl by . 
Ibe authors of 
tlie explohivo 
eornpotiud of 
chloriuc and 
azotcv 


I 


SIR. 

N the beginning of December, 1812, we learned from 
some of the newspapers, and from other sources, that a 
new explosive compound had been discovered at Cambridge, 
by Mr. Burton j that it was supposed to be a compound of 
chlorine and azote 5 that its explosive properties were of the 
most terrible kind, and had occasioned a very serious accident 
to Sir H. Davy, who was examiinng it j that the contact of oil 
would cause it to explode ; that it was formed by exposing a 
solution of nitrate of ammonia to chlorine gas; and lastly, 
that the application of a freezing mixture during its formation 
was advantageous. 

Such is ilie sum of the information which we then obtained, 
and which stimulated us to undertake a number of experi¬ 
ments with this compound ; we have not since procured any 
further information respecting it, excepting such as we have 
derived from oGr own expeiiments. We state this, in order 
that your readers may have the means of dislinguishiug from 
among our experiments, those few which are not original. 

We shall now proceed to relate our experiments, beginning 
with those which concern the formation of the compound. 

Tile mode which we adopted for forming it, was, in every 
instance, to fill with chloiine, gvis, over warm, water, glass 
receivers of the capacity of about sixteen cubic inches; and to 
transfer these into small basins, containing the ammoniacal 
saline solutions. We soon found that the compound could 
^ formed with solutions of other ammoniacal salts besides the 
of (he anv- nitrate: those which we have successfully employed for ob- 
■MnB.solutioti». tVining it,are the following : 

Sulphate of ammonia, 

Imm die com- ^ Phosphate do. 

Rouoch Muriate do. 

Nitrarie do. 


Experiments. 


CWorinc g:as 
was rpciMvcd 
Over warm 
water, in 
fWses of 16 
Ctth. inches, 
end thence 


Oxalate^ 
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Oxalate of ammonia. 

Muriate of zinc, with excess of ammonia, 

Muriate of ammonia, and iroiijil^y soblimaiion. 

Those with which we did not succeed in forming it are the Others which 
, , did not. 

undermentioned. 

Carbonate of ammonia. 

Triple muriate of platina and ammonia, 

Sulphate of copper, with excess of ammonia, 

We wished to ascertain whether any other solution contain- Nor did ni- 
... /. -1 tratc of lead, 

mg azote might be substituted for the solution of ammoniacal 

salt. The solution which we tried with this view was one of mum. 
nitrate of lead at a minin^um, but we could not obtain by its 
means any of the,explosive compound. We. have not yet made 
any other experiments of this nature. 

There are certain bodies which, if present during the pro- 
cess for forming the explosive compound, prevent its formation, atmos. air, * 
or at least prevent it from appearing. Of this description of and hidrof. 
bodies we have observed the folloi^ing ; 

Sulphur, in solution in the ammonia. 

Do. in powder within the receiver, 

' Charcoal in fine powder, adhering to the inte¬ 
rior moist surface of the receiver. 

Carbonic acid gas, equal in volume to one- 
third the chloiine gas. 

Atmospheric air, do. do. 

Hidrogen gas, equal in volume to the chlorine 


giis prevrnt m 
tht* compound 
being Ibrmcd. 


gas. 

With respect to the temperature best adapted for the forma- It is not fonn- 
tion of the compound, our experiments le.ad us to quite an op- 
posite conclusion from what has been published. The em- the IVecssing 
ployment of a freezing mijluro, instead of being advanta- 
geous, we have found to be the reverse, as we have never ^ 

succeeded in obtaining the compound when the solution and 
the gas were at a temperature below 32°. In these instances, 
a thin crystalline icy film, was observed to line the sides of 
that part of the receiver containing the gas, and unless this wa^ 
dissolved again by raising the temperature, no explosive cona- 
pound was'produced. On the contrary, when we have em- ^ 
ployed fiolutions of ammoniacal salts at the temperature of 90 ^, higher tempe- 
the explosive compound his been abundantly and quickly raWes. 

formed. 
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formed. In one experiment we heated (he solution th 180 
> and observed, in ten minutes after, when aboUt half the gas 

Bcantifnf if- was absorbed, and the ^mperature hud lowered to 125®, that 
U«^ the receiver above the fluid was covered with the explosive 

compound, which trickled down to the surface of the solution 
jn minute globules, which converged from all parts of the cir¬ 
cumference of the circle forming the surface of the solution 
to the centre of that circle where they accumulated into larger 
globules. This phenomenon, which had a very beautiful ap¬ 
pearance, seemed to us to be owing to a distillation of the 
compound from the central or hottest part, and a condensation 
which ccaftcd at the exterior or coldest part of the receiver. This distillation 
»t JlOdeg. ceased when the temperature had lowered to 110°, and the ex¬ 
plosive compound then formed a film on the surface of the 
solution. 

The phenomena attending the formatioa of the compound, 
are ihe following : 

IHicnomona of As soon as the receiver of dhlorine gas is placed in the so- 
•f'^the'coni^”” absorption of the gas com¬ 

pound. mences, and the solution rises slowly in the receiver. An ac¬ 
tion is apparent on the surface of the solution, which resembles 
small filaments reaching to the depth of about one-tenth of an 
inch. These filaments, on close inspection, appear to be com¬ 
posed of extremely minute bubbles of gas, ranged in a line 
Absorption of one above another to the surfiice. When about one-fourth, of 
crthc*'con™ disappeared, some of the explosive compound may 

pound sten generally be observed on the surface of the solution in a thin 
fonrtiroriias ^ surface then looks oily, and appears divided, so as to 
lias bi'i;« ah- g've the idea of a map. As the solution rises in the receiver, 
sorbed. quantity of the explosive compound increases ; and it then 

fjtJobnles of collects into one or two flattened globules, which when they 
wtMcb*tnlar«-<* bulky, fall through the solution to the bottom, 

and Sink. The whole of the gas is absorbed. The solution, after the 
formation of -the compound, contains free muriatic acid, and . 
also some of the compound in solution, if we may judge from - 
its smell and yellow colour. We are not aware, that there are 
any other appearances during the formation of die compound, 
which are material to notice. * 

Theory. . ^ Tile following appears, from our experiments, to be the 
ibeory of the formation of the explosive compound, 

,. * . When 
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When an aqueous solution of muriate of ammonia is brought Part of the 

into contact with pure chlorine gas, one part of the chlorine 

is dissolved in the solution, %ucl there decqinposes the ammonia acid with |i,tc 

of the salt, by combining with its hydrogen, (with which it Joia 

forms muriatic acidj and sets free its a2ote, to combine with and partfoims 

another part of the chlorine, with which it forms the explosive aaotc^ 

compound. The compound whiclt is at first formed in this Tlie coin- 

manner, is not visible because it is soluble in chlorine gas, and pound being 
, “ soluble in Uic 

there is at first an excess of that present j but in proportion as gas, is not 

the quantity of this gas diminishes by combining with the ele- visible till 

- I • 1 I • 1 jniiCii ot tiic 

nients of the ammonia, the explosive compound appears, and gas is absorb* 
is deposited by the gas, generally on the surface of the solution, 
but sometimes considerably above it on the upper pait of the 
receiver. The former effect is most likely to take place when 
the upper part of tiie receiver is in the form of a dome, or cir¬ 
cular ; the latter, when it is in that of an inverted cone, or 
funnel shaped. The relative temperatures of the surface of 
the solution, and of that of the to)f of the receiver, have also, 
as might be expected, a consider.ible influence in determining 
where the compound shall be deposited. Its natural situation, 
from its high'specific gravity, is at the bottom of the solution j 
but unless it is in large quantity, or has been agitated, it re¬ 
mains where it is formed, on the surface of the fluid; preserving 
that situation by taking a flattened spherical form, like that 
which a heavy oil assumes on the surface of water. 

The explanation above given of tiic formation of the com- This explana- 
pound from solution of muriate of ammonia, applies 
when solutions of any other salt, formed of an incombustible uiacal salts, 
acid and of ammonia, are employed ; the nature of the incom¬ 
bustible acid (with the exception of the carbonic) being of no 
importance, the only use of the acid bsfing to pievent, by en¬ 
gaging the amrapnia, the rapid action which the chlorine gas 
would exert on that alkali in an uncombined state : the exist¬ 
ence of it in that state w'ould also be incompatible with that of 
the explcHiive compound. This last assertion may appear ex¬ 
traordinary to those who know that the explosive compound 
may be formed by confining chlorine gas over a solution of pure 
ammonia ; but it is nevertheless true ; for in this case the ex¬ 
plosive compound, although apparently formed from pure am¬ 
monia, is, in fact, formed from the muriate of that alkali; 

which 
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which muriate is one of the products of thp CKpOsure of pure 
ammonia to chlorine gas. 

Two different results are obtained, from the mutual action of 
chlorine and ammonia, depending on the proportions of the 
two bodies presented to each other. Thus, when the r^uantity 
of ammonia present in a free state, is more than the chlorine 
gas can decompose and neutralize, the whole of the chlorine 
gas goes to the formation of miniate of ammonia, and no ex¬ 
plosive compound is fOtmc I, but in its stead azotic gas is found 
at the termination of the experiment, equal in volume to one- 
third of that of the chlorine gas employed. Thus the only 
products of the experiment, under these circumstances, are 
the muriatic acid of the muriate of ammonia, and the azotie 
gas. 

But wlren the quantity of chlorine gas jiiesent is inore 
than is necessary to bring the ammonia u> a neutral state; or, 
which is still better, when the ammonia has been prevtuosljr 
neutralized by an ac id, tire azote, instead of lemaiuing after 
the experiment in a state of gas, is found combined with tho 
superabundant chlorine, fornring the explosive compound. 
Thus the {rrodacls of the experiment, conducted in this way, 
are, the muriatic acid which remains in the solution, and the 
explosive compound. 

In the case first stated, the chlorine combines with one of 
the elements of the ammonia only, viz. the hidrogeo ; in that 
last described, it combines with both, viz. the hidrogen and the 
azote. 

We shall here relate an experiment made with the intention 
of ascertaining the proporcions of chlorine and azotic gases, 
which, in a condensed state, form the explosive compound. 

Two globules of t|je explosive compound produced from 
equal quantities of chlorine ga.s, and apparen|ly of the same 
size, were decomposed j the one by potash dissolved in water, 
the other by solution of pure ammonia; the gases from each 
were collecte.d and measured j that from the first was 0*8 of 
a cubic indi, and that from the last 1*1. 

Phosphorus was heated in both ; in that produced over the 
solution of potash it burnt, and caused its volume to diminish 
HoOQQi in that produced over the solution of ammonia, it did 
not btup^r and c^iused Jts volume to increase to 1*3. 

Now, 
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Now, if we itt|irpose the two portions of gas, after the action 
of the phosphorus, to be in the same state, i. e. to be pbos- 
■pbtfretred azotic gas, each containing, with respect to their vo¬ 
lume, the same prdpoitionsof phosphorus, it will not be ne¬ 
cessary, for the following calculation, to make any correction 
for the augmentation in bulk occasioned by the phosphorus j 
and as the circumstances of temperature and pressure were the 
same with both, neither will any conections be necessary for 
those circumstances—we may, therefore,* consider the com¬ 
parative volumes of azotic gas produced in the two experi¬ 
ments, as represented by 06 and 130, and their difference a» 

^4, being the excess of azotic gas produced over the ammoniacal 
solution. If we muliiply this by 3, (the volume of chlo* 
rine gas necessary to prtKluce 1 part of azotic gas fiom am¬ 
monia) we shall have l'g2, which will repioient as gas the 
quantity of chlotino in one of the globules. And the quantity 
of ak'bte, brought to the stale of gas from the other, being, 
according to the first experiment* O GG, makes the composition jyoduction 
of the explosive compound to be nearly three parts of chlorine that the new 
gas to one of azotic gas, condensed CO a degree which we oontametf 
have not yet estimated. ' three parts 

We do not state this analysis as deserving much confidence— o\”e!U 50 *c 

it must be frequently repeated before we can put any faith in 


it ourselves. 

Our principal motive in dosciibing the above cxpeiirnont, he- 
ftiffewe have had an opportunity of repeating it, is to shew an 
eai^and practicably mode of analysing the compound. 

It may be proper now to describe some ot the physical pro¬ 
perties of the explosive compound. 

Its colour is that of bees’ wax ; it is very fluid j if sinks, 
although with ejttfeme slowness, in a solution of red sulphate 
of iron of the*pecific gravity of 1 '578. Hettce we conclude, 
that it must be of the specific giavity of about I -6, It disap¬ 
pears after some time, even under the suiface of water, or of 
the solution in which it was formed but evaporates alnaost 
instantaneously when exposed to the air j it then^^-diffusqs its 
peculiar and penetrating odour through the surrounding atmos¬ 
phere, which th-.n affbets the eyes in a very painful manner, 
causing them to shed tears. Its action on the lungs, however, 
we conceive to be much milder and less prejudicial thtti that of 

VoL. XXXlV.-No. J53. O ehlorini 
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chlorine gas, as we have experienced very little inconvenience 
in this respect from standing close to a solution, from the sur¬ 
face of which the compound was. diffusing itself into the 
atmosphere. « 

Vepr volatile, The volatility of the compound is so great, as to present a 
close considerable obstacle to preserving it j we have, however, 
vessel. found, that by limiting the quantity of air or of fluid which can 
come into contact with it, and at the same time preventing the 
escape of vapour by pressure, it can be kept for any length of 
time. We have accomplished this by introducing the com¬ 
pound into small tubes, closed at one end, about nine inches 
long, being first filled with some of the solution. The com¬ 
pound should occupy at least half'an inch from the bottom of 
the tube, and some of the solution should afterwards be taken 
out to leave room for a little air, and to allow of the open end 
of the tube being hermetically sealed before the blowpipe. 
Wlieu any of tliese tubes are afterwards broken, the escape of 
compressed vapour is so considerable, as to occasion a loud re¬ 
port. 

Diftjcult to ^ In our first experiments with the explosive compound, we 
cause so \o'a- considerable difficulties in transferring it from one 

tile. vessel to another, as we had no better mode than that of intro¬ 

ducing into the solution and under the compound, a small 
spoon of tinned iron ; the motion wdiich this communicated 
to the coinpoutid often carried it to the surface, where it ex¬ 
tended itscH and disappeared, by dissolving in the atmosphere. 
In order to remedy thi'J, aitd other inconveniences atlendiog on 
this method, we invented a little iiistrufhent which we have 
found to answ'er our most sanguine expectations j it is formed of 
A small instrii- ^ tube, of the size of a large writing quill, open at 

iBont or {;lass one end, and closed at the oiber, in the manner of a test lube, 
tEnfup^'hc exception of a small circular hole in the centre, 

compound. This lube is to be used as a syringe, the piston of which is to be 
formed of cotton, wound round a piston rod of wood or cop¬ 
per j by raising ordepressing vvhich, the explosive Compound 
' may be drflwn into, oreje ted from, the tube with the greatest 

facility. The peculiar advantages of this instrument are, its 
}■(.. fhe compound with si^ small a quantity of the solu- 

•• ? tiba, and with so much celerity, aud its retaining it when he 

tube 


8 * 
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tube is held in an inclined position, bwing to the concave* bed 
in which thU compound lies j in short, this instrument cona- 
bines the advantages of a Spoon, with that of a common sy¬ 
ringe. It is represented with a globule of the compound in 
it in the following outline-—fig. 3 , Plate V, where a is the glass ' 
tube, b the circular orifice, c the piston and rod, d a globule of 
the cotnpound. 

A precaution very necessary to be taken in the use of this 
instrument is, that it be clean, or at least free from oil, grease, 
or any Combustible matter, which might, by causing the com¬ 
pound to explode, occasion a serious accident. This precaution 
is alsd very necessary witji respect to all other vessels with 
which the compound may come into contact. Another general Precantfons 
precaution, which we strongly recommond to those who pfysiyu 
make experiments with tliis compound, is, to wear a mask on 
the face, and gloves on the hands. We conceive it also very 
proper to state, that although the results of upwaids of two 
hundred dift’erent experiments which we have made with this 
compound are in favour of the conclusion, that it will not ex¬ 
plode without the contact of a combustible body, or the appli¬ 
cation of a temperature exceeding yet tince explosions 

have taken place, the causes of which remain unknown to us, 
as we were not aware of the compound being in contact with 
any other body than cold water. These explosions were, there¬ 
fore, completely unexpected by us j but fortunately, they did not 
occaSiQn any accidents of a serious nature. 

The effects of di|ferent tempeiatures on the compound we Effects of dif- 

cohsidered as very deserving of investigation, for which reason threat teinpe- 
j o o raturc’s on the 

we made the following experiments ; compound. 

A globulfc of the explosive compound was introduced into a it was not 
small tube filled with water, it immediately fell to the 
The tube, with its contents, was then placed into a mixture of 
snow and iiitiic acid, into which a thermometer was also placed. 

The mercury fell to — lO®; the water in the tube was of 
course solidified, but the compound retained its fluidity, and 
was not altered in any respect. 

A globule of the compound was introduced info a At 160 dep, it 
® " , r 1 /• 1 <■ /L A came over by 

tube, closed at one end, of the form represented in fig. 4 , diatUktion. 

0 2 pi. 
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pi. V; it was previously filled with the Eoluticm from which 
the compound wb formed, ' ■ ' 



I'iiO globule is represented at a ; the bent part of the 
tube was then placed in a vessel of water, and its open end 
immersed into a wider tube, also filled with some of the same 
solution. The vessel containing the water was then heated, 
When tlw temperature approached to l60°, it began to distil; 
at J tiO® the disliilaiion was rapid, the compound being con¬ 
verted to vapour in the bent tube, whicli served as a retort, and 
was condensed and collected in that which was disposed as a 
receiver—much gas was given out during the process. The 
double curvature of the retort tube was to prevent any of the 
comj'Ound being floated over by bubbles of gas attaching tbem- 
sflves to it. I'his precaution we found was very neccs.^ary. 

It did not c\- A globule of the compound covered with water, contained 
in a little spoon of tinned iron, was with the spoon introduced 
into a quantity of water heated to 200®—this temperature was 
not suU’u lent to make it explode j it merely occasioned its Vapu- 
ijzation. 

J5ut it did VI!) The last experiment Was repeated, varying only the tempdra- 
kfltly at !tn. uatcr, which, in this instance, was 212° j the com¬ 

pound immediately exploded violently. 

, These experiments prove, that the explosive compound does 
not assume the solid form at — K?, that it may be distilled at 
or below ] (jO”, and does nut exjtiode but at a temperature above 
2G0®, suddenly applied. 

Our next object was to ascertain whether, when the natural 
.,,«f)ressure of the atmosphere was taken off, or diminished, frmti 
the expioMvc compound, it would still retain the fluid form, or 
whether it would assume the elastic state—tvith this view We 
made the following experiment: 

Appax-ittiw i-ti'A tube, tii inches long, closed at the bottom, had another 
Ivf e«posjii, jjyt length, and open at both 
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ends, placed within it j both tubes were then filled with tner- coinpoimd 

CO ry, excepting about one-fourth of an inch at the top. This ^ \acuuin. 

one-fourth of an inch was afterwards filled with the follow¬ 
ing— 

1st. A small glass cup containing the explosive compound 
covered with a drop of muriate of lime. This cup moved 
freely within the tube. 

2d. Muriate of lime in solution, surrounding and rising 
above the glass cup. 

3 d. A glass stopper, ground to the tube, and closing it accu¬ 
rately. 

The inner lube was then raised thirty inches above the lev^l The com- 

of the mercury in the outer one. The xolumn of mercury in l’‘**'”*h when 
^ 1 vacno, as* 

the inner tube descended seven inches, leaving a column of smued the 

twenty-three inches only. These seven inches were occupied 
111. 1 • f 1. vapour, 

by the explosive compound m a slate of vapour: but as a 

little of it still remained in the cup, not converted to that state, 
a temperature of about 100° waf applied to it—this caused it 
to disappear, and the vapour, after cooling, then occupied ano¬ 
ther inch, the mercurial column being reduced to twenty-twok 
inches. The tube being now lowered until the mercury 
within and without it were of the same level, the explosive 
compound reappeared. There remained, however, seven- 
eighths of an inch of permanent gas, which an accident pre¬ 
vented us from examining j but we are inclined to believe, 
that this small quantity was produced when, on lowering the 
tube, the mercury rose into that part which had been occupied 
by ihe vapour, and the sides of which had been wetted with 
the liquid muriate of lime, which, notwithstanding that it wa 5 
very concentrated, had probably absorbed some of the vapbur, 
as we observed some bubbles of gas rising through the mercury 
from that portion of the metal which was in contact with the 
humid surface. 

We repeated the above experiment in the hope, that by ap- Experiment 
plying heat sufficient to make the vapour explode, we 
by this means, analyse the compound. We, therefore, exploded tbecompeund. 
the vapour by surrounding the glass tube of a gun 

barrel heated nearly to redness j but at the instant of the ex¬ 
plosion the tube was shattered. We, however, propose to 
repeat this experiment with a tube of greatenstrengih 

We 
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We have made a great many more experiments with the 
explosive compound j but as this /commopkation is already of 
considerable length, we shall reseni'e the account of tbciii fctf 
the next number of your Journal. 

4 > We are, Sir,^^^ 

j Your most obedient, humble Servants, 

U. POURET. Jun. 

W. WILSON. 

London^ l6/A Feb. 1813. RUPERT KIRK^ 
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VI. 

A Statical Blow Pifie, u>Uht,Rcniarh^ by C. L. , 

T he mercurial pump of Haskins, il -sonhed by Desaguliers 
in his lectures j the water bellows rf H-.i biower iu your 
Jstvol; octavo; the statical I'cU Iciaut/:, your 5tb 

volume, together w iih the gauge to Wc ’ ii*.. - (iio-t tugenioue 
apparatus for healing watei bv waste steam, iu your 2nd vol. 
are among the useful applicaiioii.s of a fluid substituted instead ’ 
of packing, or leathering, for a ntoveab'e piece of the nature of 
s piston. On the present occasioi|^ I send you an application 
of the same description to a blow pipe which acts upon the 
principle of the regulating piston in large works. 

The body of the instrument, BB EE, consists of a cylinder, 
having another interior cylinder, of rather smaller diameter, 
securely joined to the outer one, at the lower rim of the for¬ 
mer, so that both cylinders are concentric, and both open at 
top ; the edge of the inner cylinder being rather the highest. 
The outer cylinder is set air-tight in the foot E E, and com- 
tnuypicates with the lower space D, which has connection with 
the mouth tube C, and the ,blow pipe D, by channels wblch^ 
have no other issue. A is a metallic cylinder, closed at the 
le^ A, and open at the other, which is the lower end. The 
letter C denotes a weight connected with the top of A by an 
inflexible wite or stem. This weight may be changed for one 
^ either greater or less, according to the intended force of the 
' blast which is governed by it. The drameter of the cylinder 
A is such, that it may be inserted mouth downwards in the 
space between the othef two cylinders ; and if mercury be 
poured in^ that space to about half its depth, the inter- 

sal 
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nal part of the apparatus will have no conimnnicatlon with 
the external air, exoept through G or F, and the mercury will 
stand on a level ion both sisles of A. But if the mouth be ap¬ 
plied at G, and air blown in, it will be emitted again at F, with 
a velocity which will be greater the greater the pressuBij but 
it will not be in the power of the operator to carry this pres¬ 
sure beyond a precise and steady limit. For the first effect 
will be to depress the mercury within the tube A, and at the 
same time to eldVate the outer column or ring ; and as soon 
as the difference between the heights of the internal and ex¬ 
ternal mercury shall have become equal to that of a column of 
mercury, having,the same base as that of the internal part of A, 
any farther effort will only cause A to ascend ; and as soon as 
this ascent shall have carried the lower rim nearly to the height 
of the internal mercury, the air will make its escape through 
the mercury, by means of a notch made in the rim to determine • 
the place of escape. 

Chemists will perceive, lhab though this instrument pos¬ 
sesses facility and precision of action, and is rendered a snug 
portable apparatus by a cylindrical cap which covers the whole , 
by screwing on at EE ; yetfin point of inventien it cannot claim 
to differ much frora the modern gas holders. You have , 
proved to us, on a former occasion, (Journal, quarto series, 
11.35.) that the difference-of d-tenths of an inch mer- 
cury was as much as blowing by the mouth can support or 
maintain j and this blast is sufficient for all the purpose* of mi¬ 
neralogy and glass blowing. It may also be noted, that a re¬ 
action blow pipe, having a packed piston to re-act in a cylinder,. 
and, I believe, another working piston with a valve and proper 
fittings in the same cylinder, was made many years ago bf the 
► celebrated Rarasden. But his compounded apparatus differs 
in many respects from the subject of the present description. 

I am. Sir, 

Your obliged Reader, 

C. L. 


vn. 
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Detiriplion '« simple Apparatus JiA>wlUilhium. A €5eX»* 

'' respondent " 

To Mt\ Nich’olsorti 

sra, 

T he number of ingenious and beautiful aiiaratuses for dis- 
tillalioB, and the experiments of pneumtftic che^istlf, 
give a splendour to the exhibitions of lectures, and are highly 
gratifying to the adiuent cultivators of science. But Ih# 
gwhter part of operative chemists every day feel the expeaoB 
'whicbj ^om its ovra brittle nature,'* end the heavy dirties 
imposed upon it, attends the use of glass. To them tl)e 
simplicity and cheapness of a set of vessels stand among its 
roost desirable properties. I send you a sketch of a combi* 
nation which has not, 1 believe, the recommendatioifof novelty, 
but which, fram repeated and kabltual use, 1 have found of 
sue h value as leads me to believe you will be disposed to bring 
it into more public notice. It consists simply of A, a retort 
fitted into B at the^^neck E, which may be considered as the 
only indispensable ground joint, Ipto tlie other neck of B the 
vessel C is fitted like the upper vessel of Nooth’s apparatus, hav¬ 
ing its neck 0 closed by n cctutcal stopper, or, if preferred, a tube„ 
of safety may be placed there. In the operation, the distilled- 
matter, or gas, passes over, and is received, condensed, or ab¬ 
sorbed, in B. If the pressure be considerable, part of the 
liquid in B will rise into C, the included air of which iastTesael 
may r&ise the stopper D, and partly esc.^pe. 

If there be reason, from the nature of th© subject, to ap¬ 
prehend, that part of the contents of the retort may boil om ; 
or if (he first products of distillation bo required not to pesi 
into B, the common adopter may be used, as shown by the 
dotted lines F. G. H. !• 

I am. 

Sir, 

Your Constant Reader, 

A. 
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Upgn^^crtain Proce&^^for Computation, sujppoiMto ha,v€ ^ 
been invented by the Jmerican Boy exhibited m ji^don*. 

SIR, 

I SHALL make no apology for troubling you on a subject, Introdnctory 
which, though generally esteemed dry and abstruse, has 
at pneseot acqujied, from particular circumstances, considerable boy exhibited 
interest. There is a boy in town, who is exhibited as a curio- Londoa. 
sity, from the facility.with which he performs seyeral diflScult 
arithmetical operations. It is pretended that this is a gift, and ^ 
that he has bad no instructions to enable him to do this. Now, 

Sir, as there aie easy methods of solving these quesiiotts,. 
which are not, I believe, generally known, I shall simply state 
them to the public, that this matter may, if necessary, be 
further iuvesticated ; and that this boy tn^ be reduced to what 
he really is—-a very clever boy, but no prodigy. 

In extracting the cube root where it consists of three figures. In extracting 
it is well known that the first figure of the root may be obtained 
by a simple inspection of the number of millions, and the last .riods,'the first 
^ure, by observing the final figure of the number whose root 
is proposed to be extracted 3 if tbtn^ the middle figure could be .figure, and the* 
found, we should have the root. find,this, square the fin^ la&tdigitdctcr- 

figure pf the root so previously obtained3 multiply this square 
by 3 , call A the last figure of this product. Now cube the last the middle 
figure of the root, subsiract its penultimate digit from the ,§“a simple 
penuUinjate digit of the number given, (adding ten to lhi$,process, 
last, if it be the smaller of the two) call the result B. 

Xhen that number, which being multiplied into A, produces 
a. number terminating with the figure B, is the middle figure ' 
of the. root. An example or two will arake it manifest t sup¬ 
pose 377,933,067 to be proposed; here 7 is tlie first figuuf^ EiwuapJcof 
(as 7 ’:= 343 , Uie nearest cube below 377) and 3 is tbjelast *^®**^*®**™ 
figui^.; lince the cube of 3 terminates with 7, the last figure 
o£ the number. Now to find the middle figure 3 ®x 35=27,, 

A=^7« ^ which the penultimate figure is 5. 


* Fronitfite Moranng Clhreaide oTFeK 17 , last. Far saaie acfoount 
of Zerj^Cltdbiurn, See our present voh page d. 

Now 
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Now the penultimate figure of the number is (5..„6~2=:4=B. 

And shice 27 (or A) = 14, th^ lait figure of which is 4 
or B. 'tne middle figure of root is 2y»and roOf til 723. t' 
Ainbij»nity of ' Thia rulef i should add, becomes ambiguous in all cases 
where 4he number proposed terminatsfli with an even digit, or 
wHh a 5 ; thus, in 41,421,736 A=8 and B=2. 

Now, as either 4 x 8=32 or 9 x 8 = 72 , it follows that, ac¬ 
cording to the rule, either 4 or 9 might be the middle figuie, 
and either 346 or 396 the root j but as 396 | *=nearly 400 ( ®, 
or 64 millions, it appears on inspection of tiie number proposed, 
that 346 must" be the true answ-er. No error would, therefore, 
be produced by this ambiguify. Indeed, the only cases of 
ambiguity which can deceive, are in numbers terminating 
with 6 . 

The nilefor The rule for the square root differs only in these particulars; 

extracting the jq determine A, take the simple power of the last figure of 
square root IS , . r,, , . „ 

not much dif. the root, and instead of 3 , multiply by 2. Iqj^etermine B. 

fereut subtract the penultimate figm^ of the square instead of the 

cube of the last figure of the root. In all other respects, the 
two rules exactly agree. In the case of square, there is, how¬ 
ever, an ambiguity which does not exist in the cube. It hap¬ 
pens, that the final figure of a square number gives two figures 
which may terminate the rootj as for instance, 4^=1 6 and 
6®=36. If, therefore, a square number terminate with 6 , 
its root may terminate with either 4 or 6 , and, therefore, more 
mistakes will occur in the application of tlie rule. I believe 
this coincides wnlh the fact; since the boy makes many more 
errors in the extraction of the square, than in that of the cube 
root. 

Reference to The principles of these rules, and the rules themklves, or a 

of^RalUer^des modification of them, have been known so long 

Ouem^s, pnb- ago as the year 17^58; in that year, M. Rallier des Ourmes 

lishfd45 years pablished two memoirs on the subject. They are to be found in 

ago^andcan* * j ✓ 

taining the Pp. 485 and 550 of the fifth volume ofSgavans Etrangers,” 

entitled ** Methode Nouvejle, tsfe. or a New Method of 
" <diviiing, when the dividend is a muitipiie of the divisor^ and(f ex~ 
ifacting the roots of perfect powers. See page 550. His method 
tally talies the last figures into account. In the extraction of the 
lii^her powers, this is undoubtedly the easier way. The second 
m, ** Methode ^cilr, &c. or an easy Method of discovering nil the 

'4'<'V ,,, ... 

" ** prime 


—— but the 
arabigiiity is 
greater. 
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« prime numbers contained in, an unUpifedtefies of odd numbers 
*' in successiont at t^e same time, the simple divisor/ oj 
thiise which ^e mt primes. This latter raeipaoir is probably 
tha method pursued by the boy to find primefnlKpbeiffi^ 
to resolve numbers their factors. Of the of Hi. 

Rallicr, he himself sdys, " In a word, we do not hesitate to 
** assert from experiment, that by this method, in a single daij, 
and in the way of amusement, computations may be effected, 

** which by the old methods, would require months of severe 
labour." I will only now add this observation. As the 
above rules depend upon the two or three first, aod the two last ——•whichaie 
figures of any number, it follows that the change of the inter* [”."he*swno as 
mediate ones cannot adfect the result, if it should havp tlioseprantiscd 
occured to any one, as it has to me, to have altered any 
these, and yet to have obtained the true result ; it will, I think, sition by any 
net be unfair to conclude, that either of these very methods, 
or some similar to them in piinciple, are those adopted. Let 
me add, that' I have no doubt* but that any clever boy would, 
in a week’s time, learn to apply those given above with the 
utmost facility. 

I am, Your’s, &c. 

A. H. E. 


[The following is from the same respectable daily Journal 
.of the 18th.] 

SIR, 

I agree with your correspondent A. H. E. that the young Remedy for 
American is a very clever boy, ^but no prodigy, as one visit to the ambiguiry. 
him has convinced me. The ambiguity of the cases A. H. E. 
mentions, in extracting the cube root, may be readily cleared 
by any one conversant in figures in a few seconds, by finding 
B in the common fotmula fur the cube root, which is the cube 
of the binomial Ad-B ; namely, A^+^A'-^B, &:c. which Is, hid 
doubt, perfectly well known to A. H. E. though to sorine pf 
your readers, who may be interested in this matter, it may ndt 
be so familiar. Tor such the following directions may be use¬ 
ful. The first fig. of tlie root bling known by inspection, 
fake l|$ pube from the millions given, t|;tea the remainder 

being 
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being diiwtled bj lb# first f<sro digits (for they wiil be sufficient) 
of thrice the sqtfrtre of the seid first fi^ure^ wit} homediately 
shew ■whkh of the ambiguous figures liiouM be tahen fiss^ihe 
iecoixf figofie of the root. Hies, if the proposed nember Ife 
465,484,3^5, Iwre the first and last digifigfrfthe root are 7 anti 5: 

and BstfS ; any odd number, therefore, tnuhiplied by 
A will giveB j but if the cube of y=343 be taken from 465, 
and the remainder 122 be divided by 14 (the first two digits 
of 7* X 3) it will be instantly seen that 9 is too great, and 54s 
fiianWestly too little; there only remains 7, therefore, for the ' 
second digit of ffie root. The same method will easily clear 
the ambiguity when the proposed cube ends with an even 
digit. 


IX. 

On the Appearance and Disappearance of the Aurora Borealis, 
By M. CoTTE*. 

Supposed con- "^ITTHETIIER there be any rt lation or agreement between 
iicctioQ be- ,1 u ^ r f- 1 • 

V V the progressive changes ol magnelical variation 


twfen the 
anroraborea* 
li's and mag¬ 
netism. 


Facts. 


Agitation of 
the needle. 


progressive cnanges oi magneiicai variation 111 
a given latitude, and the times at which (he aurora borealis 
appears, or ceases to manifest itself, is a question entitled to 
discussion. It is proved by observation, 

1. That the declination of the magnetic needle is not con¬ 
stant 3 that in our latitudes it was easterly before the year one 
thousand six hundred and sixty-six ; and since that time it has 
more or less slowly kicreosed to the west. 

2. That the phenomenon of the aurora bore.ilis, of which 
the w'estern part of the atmosphere is also the seat, is seen fre¬ 
quently during certain epochas, and very seldom during others. 

3. lliat when this phenomenon appears, it sometimes lifts 
%ii influence on the magnetic needle, so as to produce an irw- 
gulalfity of motion, or unsteadiness in the variation of the 
needle.' The same thing sometimes happens in stormy weather, 

whdn much electricity predominates in the atrfiPsphere. 

' 'It liust be ^remarked, that this influence of the aurora 
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borealts ti{Km the magnetic iiee^;deeiitott!onttantif«ttei}4 
that f^heneni^ditf titat a very feeble sttrora^'tiorealii baa 
soibalUiies a 190^ tn^ad mflueooe upon the njagnotlc needkv 
than a very brilliant aurora borealis. It iikewiae happens i»ol 
unfteqOently, that the. latter produces no sensible effeetetpoii 
the magnetic needle. Upon the preceding factt« besides thflf^ 
qtiestion first above stated, I would propose the fallowing : 

Whether the seat of the aurora borealis, in our latitudes 
before the year sixteen hundred and sixty-six, when the mag- 
, netic variation was easterly, was likewise in the eastern part of 
the atmosphere. And whether the times, when the variation 
is Stationary, concur with the times of the disappearance of the 
aurora borealis j and lhps*e in which the variation of the needle 
is most rapidly changed, concur with the times of the most fre¬ 
quent appearance of the aurora borealis. 

The want of accurate observations, before sixteen hundred 
and sixty-six, in both respects, renders the second question 
insoluble.’ • 

With regard to the first and the third question, the following ]V|inntos of the 
table affords an outline of the observations which have been 
made upon the progress of the western declination of the peaj^ce and 
needle since the year sixteen hundred and sixty-six, and the disappearance 
greater or less frequency or the appearance of the aurora borealis.' 
borealis, for periods of ten years each. 

® ' Times. 

From 1666 to 1(580 increase 1 30 the aurora borealis 7 


l6S0 to 1G99 - 5 

1689 to J70t) - 2 

1700 to 1710-2 

1710 to 1720 -- 2 

1720 to 1724- stationary 

1721 to 1730 increase 1 

1730 to 1740 - 1 

1740 to 1750 - 1 

ifso to 1760 - 1 

1760 to 1770 -- 1 

1770 to 1780 - 0 

1780 to 1790-.r-— I 

1790 to 1800 - 0 

.1800 to 1809 diminish 0 


20 

12 

38 

10 


13 

22 

59 

112 



531 

349 

84 


no observations—— 
25 J , 

50 the aurora borealis 402 

1 —^-69 

261 disappearance 

12 X pearly total. 

After 
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After &Ql)ifi^tTng t^bmebservations^ shall only rerftatlc, that 
the neariy to^ disa|3pearance of the^^l^^omenoa of rhe aurora 
borealis, which has taken place fronvthfeyealiseventeen huh* 
dialed and nitK^y, to the present time, agrees with the diminution 
of tho westerly variation of the magnetic ^needle, which Hke*- 
mlse commenced nearly at the same time. 

The observations contained in this notice, may be considered 
as the commencement of a series in which those afforded by 
.future observers, will, no doubt, be more accurate and extended 
than what our predecessors have left us. 



X. 


■ Description of a portable Instrument for ascertaining the 
quantity of Grain by weighty called the Chondrometer'*’. 


corn, &cCy 


The chondro- TTN plate TV. Fig. 2. J B C represents a lever or balance 
of a small moveable on the fulcrum B and supported by the stand G. 

measure for The bucket F which in the instrument before me has the 
capacity of 8|: cubic inches, is to be filled with grain, and when 
taken off and the handle turned back, may have its contents 
regulated by sti iking over the surface with a cylindrical straight 
piece, of about one-sevenih of the diameter of the measure. 
The arm B C, carries a division, by means of which the sliding 
weight E can be set to counterpoise the bucket, and its con¬ 
tents at any w'cight of the latter between twenty-five and. 
seventy-five pounds. 

It scarcely need be observed, that the quality orilproduct of 
any kind of grain or flour will, under like circumstances, be 
belter the heavier its weight, and that a portable instrument to 
ascertain tiiis must afford more accuracy than examination 
by hand. In the use of the present instrument very little 
instruction is necessary. The measure is to be filled in the 

c, * 

saihe careful manner as a real bushel, and struck even by the 
rule, and not by a flat tbin edge, which last would carry off too 
much of the grait^ and rough gram such as oats or barley, 

• Tfacia.striimcnt|4'rom which the drawing in the plate waS taken, 
wes by Messrs. Page and Ovenden, in the Strand. 

should 
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should.be charged a little heaviai:, becausp thepfroportJoa.of 

theae grains toro up by t^|triking in so small a fiBssd exceeds 

what happens, jin those of laiger capacity. The weighmg. 

measure is th^n to be hung in its place, and thcv weight bein|^; 

slided to the proper,.situation for making a faiCi(^oonterpcise 

will indicate on the scale the number of pounds 4n each ^ 

bushel of eight gallons. 

The weights per bushel of the nine following specimens of Weights^per 
grain, as stated by Messrs. Payne and Ovenden, are as under ; tjg- 

Ibs. lbs. V lbs. scriptions of 

from 55 to G3 per bushel mean weight, 59 

--53 

-47 


Wheat 

Rye 

Barley 

Oats 

Pease 

Small beans 
Dutch clover 
Canary 
Rape 


50*- 56 
45 — 49 

— 35 — 42 

— 62—67 

— 60 — 66 

— 65—71 

— 54 — 50* 

— 47—50 


3 si 

64i 

63 

6S 

55 

48| 
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Further Experiments and Observations on the wfluence of the 
Brain on the generation of Anmal Heat. By B. C. Brodie, 

F. R. S. 

I N the Croonian Lecture for the year 1810’^’, I give an account Former cx- 
of some experiments, which led me to conclude that the P^riments. 
production 0 animal heat is very much under the influence of • 
the nervous system. Some circumstances, which 1 have since 
met with, illustrate this subject, and seem to confirm the truth 
of ray former conclusions. • 

In an animal, which is under the influence of a poison, that Disturbance of 
operates by disturbing the functions of the brain, in proportion brain 
as the sensibility becomes impaired, so is the power of gtjne-an^Ja^eat, 
rating heat impaired also. 

If an animal is apparently dead from a p^on of this de- which is not 

restored by 

' * Philcs. Trans, igii, or Pliilos. Journal^XIX,SS9. respiration, 

. scrlpUon, 





S60 


la ctr* 


ration were as 
itsual. 


scriptmf>i tlie i:#(^atip& of the |»}ood aderwat^i main¬ 
tained by robansof artificial respiraH#^ thb gen«ratln«>of JWit 
ii found lo^%e ag^ompletely destroyet}^^ as if ffio iiead beau 
dually reiboved. ** « 

until the braiii Ui^det t4ese circumstances, if the artificial reBpiratkiu is 
recovers. ^|p jj^g effects of ihe poison cease,i as the aniutdl 

j;ecowers hia sensibility, so does lie also recover the powdf of 

f''ij v* 

generating heal i but it is not till the nervous energy is cbm- 
pletely restored, that lieat is produced m suificient quantity to 
corititeract the cold of the surrounding atninsphere*’. 
lasnchctr- In the experiments formerly detailed, as well as in those 
mentioned, I observed that the blood undei went the uimiil 
changes from alteration of colour in the two systems of capillary vessels, 
artificial respi- while carbonic coid -was evolved from the lungs at each expita- 
ijsuX ^*^*^^ ^* > and heike I was lead to beJiev^, that the respiratory 

function was performed nearly as under ordinary 'circum¬ 
stances, and that the usual chemical clianges were produced 
on the blood. It appeared, hftwever, desirable to obtain some 
more accurate knowledge on this point, and I have, therefore, 
instituted a series of experiments, for the purposeof ascertain¬ 
ing the relative quantities of air consumed in breathing, by 
animals in a nalurai stale, and by animals in w’bich the brain 
has ceased to perform its r.lfice, and I now have the honour of 
communicating an account of these experiments to this society. 

Jl has been shew’n, by Messrs. Allen and Pepys, first,! tbat 
every cubic inch of carbonic acid requires exactly a cubic inch 
<>t oxygen gas for its formation ; secondly, j that when respi¬ 
ration is peiformed by a warm-blooded animal in atmosphejie 
air, the azote remains unaltered, and the carbonic acid exactly 
equals, volume for volume, the oxygen gas, which'Jisappears. 

The watery There is, therefore, reason to believe, that the Watery vapour 
m escapes with the air in expiration, is not formed from 

piratlon, is not the union of hydrogen with oxygen in the lungs, but th^t it ii 
tbmied dqriug ^ 

Hk proecs*, * poison €in|^Io 3 'ed in this experiment should be the essential oil 

, 0f almonds, or some other, the efitets of which speedily snbsitfe. If 
the woojara is employed, so loujt a time cl«pse,8 before the poison 
ceases to exert its inHueiiec, that it becomes necessary that the experi-. 
inent should be niMe in a high temperature^ otherwise the great lo» of 
heat which takcs'^ace, i- sufficient to prevcntl-ccovery. 

I" t Phil. Tran8»1807, Pari ir. 

V Trans, istfs. Part II. Ibiil, 1809, Part II. 
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exhaled fratn the tnucoui membrene the montli ai^d 
ryatt resemUing the m$ 6 ry exhalation which, 4akes place 
from the peritonteum, or*any other internal surfaceex«. 
posed} and Conclusion appears to be fully confirmed-'h^ 
the experinnents of M. Magendie^ lately coaimmrieated to the 
National Tnstiiufe of Paris. 

These circumstances are of importance i|i the present com- ^Langes in flie 
munication^ which they render more simple, as they show, that air res¬ 
in order to ascertain the changes produced on the air in respira*- |^a-^cXced ^ 
tion, it is only necessary to find the quantity of carbonic aind from ti - Ptur« 
given out from the lungs. This becomes an exact measure of 
the oxygen consu/ned, and the azote of'the air and the watery 
vapour expired, need not be taken into the account. 

For the purpose of examining the changes produced pn the 
air, by animals breathing under the different circumstances 
abovementioned, I contrived the apparatus, which is represented 
ih the annexed Plate. Plate VI. Fig. I. 

* 

Descripti6n of the Apparatus. 

A. Is a wooden stand in which is a circular groove f of an Apparatus, 
inch in depth, and the same in ^idtb. 

B. Is a bell-glass, the rim of which is received in the circular 
groove of the wooden stand. In-lbe upper part of the bell- 
glass is an opening, admitting a tube connected with the blad¬ 
der C. 

D. Is a bottle of elastic gum, having a brass stop-cock £ 
connected with it. 

F. Is a silver tube, of which one end is adapted to receive 
the tube of the stop-cock E, while the other extremity, making 
a right angle With the rest of the tube, passes through a holp 
in the wooden stand, and projects into the cavity of the bell- 
glass, where it makes a second turn, also at a right angle, and 
becomes of a smaller diameter. In the upright part of the 
tube is aft opening G. 

The tubes are made perfectly air-tight, where connected 
with each other, and with the rest of the apparatus, and the 
circular groove is ^lled with quicksilver. 

The capacity of th^ bell-glass, allowance ^ing made for 
the rim, which is received in the groove with the quicksilver, 
is found to be 502 cubic inches. The capacity of the jguoi- 

VPL.XXXIV.—No. 158. P bottle 
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bottle Is 52 cubic incheSi and in the calculations after the eK** 
periinents^ two cubic inches have been allowed for the air con- 
tained in the different tubes, and for the small remains of air 
in'the bladder after being nearly emptied by pressure. 


Use of the 
appararos in 
which an ani¬ 
mat was in¬ 
closed, and the 
air afterwards 
examined. 


Artificial res¬ 
piration con¬ 
ducted after 
the functions 
of the brain 
were destroy* 
ed. 


A/ode o/* using the Apparatus. 

In order to ascertain the quantity of air consumed under 
ordinary circumstances, the animal was placed on the stand 
under the bell-glass, the bladder being emptied by pressure, 
and the gum-bottle being distended with atmospheric air. 
During the experiment, by pressing occasionally on the gum- 
bottle, the air was forced from it into the bell-glass. On re¬ 
moving the pressure, the gum-bottle became filled by its own 
elasticity with air from the bell-glass. Thus the air was kept 
in £1 state of agitation, and the dilatation of the bladder pre¬ 
vented the air being forced through the quicksilver under the 
edge of the bell-glass. At the end of the experiment, the 
gum-bottle w'as completely emptied by pressuie| j»nd allowed 
to be again filled with air from the bell-glass: tbif was repeated 
two or three times, and the air in the bottle was then preserved 
for examination. The proportion of carbonic adid being as¬ 
certained, and the capacities-of the different parts of the appa¬ 
ratus, and the space occupied by the animal being known, the 
total quantity of carbonic acid formed, and consequently of 
oxigen consumed, was easily estimated. 

When the experiment was made on an animal in whom 
the functions of the brain were destroyed, and in whom, there¬ 
fore, voluntary respiration had ceased, the narrow extremity 
of the tube was inserted into an artificial opening in the tra¬ 
chea, and the animal being placed under the bell-glass, the 
lungs were inflated at regular intervals, by means of pressure 
made on the gum-bottle. The tube being smaller than the 
trachea, the greater portion of the air in expiration escaped by 
the side of the tube into the general cavity of the bell-glass, 
while the gum-bottle filled itself by its own elasticity with 
air through the opening G. At the end of the experiment, 
a portion of air was preserved for examination, and the qiran« 
tity of carbonic acid was estimated in the way already de- 
scrihsed, ' ^ 

The 
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The axtimals employed in these experiiit^ts mreiie of the 7^ air esa- 
scme species, and neariy €i the same size. Attention to these ^*pou 
circumstances was judged necessary, that the results o^ht be«sh over mer. 
as conclusive as possible. The chemical examiustllon of the * 
air was made by agitating it in a graduate measure over 
quicksilver, with a watery solution of potash. My friend, 

Mr. Brande, gave me his assistance in this part of the present 
investigation, as he had done on many former occasions. It 
will be observed, that in estimating the proportion of car* 
bonic acid, no allowance has been made for that contained in 
the atmospheric air; first, because the quantity is so small that 
the canission can'occasion jio material error; and secondly, 
because the object is to ascertain, not so much the absolute, 
as the relative, quantities of caibonic acid evolved by animals 


breathing under different circumstances. 

The experiments which 1 shall first notice, were made on 
the respiration of animals in a natural state. 

Experiment 1, Thermometer 65°, barometer not noted. 

A young rAtdflt was allowed to remain under the belUglass 
during thirty lEiinutes. The respired air at the end of this 
time was found to contain ^ of carbonic acid. 

It was ascertained, that the rabbit occupied the space of 50 
cubic inches. 

The capacity of the bell-glass s= 502 cubic inches. 

That of the gum bottle 52 cubic inches. 

The air in the tubes and bladder s two cubic inches. 


Experiment i. 
A rabbit by 
respiration 
for thirty mi- 
minutes con* 
sumed about 
£0| cubic 
inches of oxi' 
feu p» hour. 


502 -f 52 4- 2 — 50 506 

Then — -- ■ 2= — = 25*3. 

20 20 

The mbbit, therefore, in thirty minutes gave out 25‘3 cubic 
inches of Carbonic acid, and consumed the same quantity of 
oxigen gas, which is At the rate of 50'6 in an hour. 

Exp. 2. Thermometer 65 ’, barometer 30- f inches. Exp. 2. 

A somewhat smaller rabbit was allowed^ to remain under 
the bell-glass during 30 minutes. The respired air contained cubic inches, 
.^of carbonic acid. The animal occupied the space of 4$ 
cubic inchei. 

/f02 4- 52 + 2 — 46 508 

. . — . . at —- «= 28 22. 

18 18 « 

P2 Thi 
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The carbonic acid evolved was, therefore, equal to 28*^2 cubic 
inches in half an hoar, which is «t the rate of 56‘44cubic 
.inches In an hour. ^ , 


Eitp. s. 
Another con¬ 
sumed the 
same quantity. 


Exp. 3. 'Piermometer 64', barometer 30'2 inches. 

A young rabbit, occupying the space of 48 cubic inches^ was 
allowed to remain under the bell-glass during the same pe¬ 
riod as in the two former instances. The respired air containad 


■jig. of carbonic acid. 


502 + S2 + 2 — 48 508 

--- — = 28 * 22 . 

le 18 

The results of this were, therefore,'precisely the same as those 
of the last experiment. 

These experiments were made with great care. The ani¬ 
mals did not appear to suffer any inconvenience from their 
confinemenr, and their temperature was unaltered. 

The next order of experiments were made for the purpose 
of ascertaining the quantity of air consumed by animals, in 
which the circulation of the blood was kept |!l|>''iSby means of 
artifreial respiration, after the brain had ceased 4o perform its 
functions. 


Exp. 4. 

Two rabbits 
were killed by 
dividiiiK the 
spinal marrow. 
The heal *oiJ 
ofF but the 
effect of artifi 
ciai resptr.i i ri 
on the air was 
not materia ly 
different. 


Er/j 4. Thermometer 6.5®, barometer not noted. 

Having procureii two rabbits of the same size and colour, 
I divided the spinal marrow in the upper part of the neck of 
one of them. An opening was made in the trachea, and the 
lungs were inflated at tirst by means of a small pair of bellows. 
Two ligatures were pa.s.ied round the neck, one in the.,, upper, 
and the other in tlielowci part behind the trachea. The liga- 
tUiCS were drawn tight, including eveiy thing but the trachea ; 
and the neives, vessels, and other soft parts between them 
were divideci wiib a bistoury. Eight minutes after the division 
of the spinal marrow, the thermometer in the rectum had 
sunk to g7 The animal was placed under a bell-gbss, and 
the lungs W'cre inflated by pressing on the gum-bottle about 
fifty limes in a minute, W'hen this process had been continued 
for thirty mitmies, a portion of air was preserved for examina¬ 
tion. The heart wan found acting regularly, but slowly, the 
thermometer in the rectum bad fallen tp 90®. 

The sccoed rabbit was killed by dividing the spinal marrow 
About .the same'time when the experiment was begun on the 

first 
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iirst rabb^it. Being in the same temperature, the time was • 
noted when the thermoi^eter in the rectum had fallen to 97% 
and it wjs placed under^other belbglass, that it might be as 
nearly as possible under the same circumstances with the first 
rabbit. At the end of 30 minutes, the thermometer in the 
rectum had fallen from 97 to 9I*. 

The air respired by the first rabbit contained ^ of carbonic 
acid. The bulk of the rabbit'was found = 50 cubic inches. 


502 + 52 + 2 — 50 506 


25 25 


2024. 


20*24 cubic inches of carbonic acid were, therefore, extricated 
in 30 minutes, which is 5t the rate of 40 48 cubic inches in 
an hour. 

The carbonic acid given out in the same space of time was 
less than in the former experiments ; but it is to be observed, 
first, that in consequence of the ligatures the extent of the 
circulation was diminished ; secondly, that in this instance 
one of the |i^tures accidentally slipped, and an ounce of blood 
was lost in m-loeginning of the experiment. 

As it was desirable to avoid any circumstances, which might 
occasion a difference in the results, in the subsequent experi¬ 
ments I employed animals, which had been inoculated with 
the poison of woorara, nr the essential oil of almonds 3 by 
which means, while the functions of the brain were completely 
destroyed, the extent of the circulation was undiminished, and 
all chance of accidental haemorrhage was avoided. 

Exp. 5. Thermometer 65°, barometer 29 8 inches 

Two rabbits were procured, each occupying the space of 
45 cubic inches. They were both inoculated wiih the woo- 
rara poison. 

The first rabbit was apparently dead in nine minutes after 
the application of the poison ,* but the heart continued to act. 
The lungs were inflated for about two minutes, by means ot a 
pair of bellows, when the thermometer in the rectum was 

* In measuring the heat of the rectum in these experiments, care is 
necessary that the thermometer should always be Introduced to exactly 
the same distance from the external parts, otherwise no positive cunclu- 
lion can be-drawn relative to the loss of heat, as the more internal 
parts retain their heat longer than the superficial, ^ 


Exp 5. 

Two other 
rabhitf were 
killed with 
woorara. The 
consumption 
of oxigen, by 
ai tificial Respi¬ 
ration, in one 
of them, was 
nut much lets 
than before; 
but in the 


observed 
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other, which 
wu not made, 
to respire, the 
cooling was 
rather lew 
rapid. 


£rp, Repe¬ 
tition with the 
like efiect. 


£tp. 7 . Arab* 
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observed to stand at dS**. The aninsal was placed uadet the 
bell-glass, and arti6cial respiration was produced by means of 
pressure on ihe gura-boUle, as in the last experiment. At the 
end of 3d minutes, a portion of air was preserved for exami¬ 
nation. the thermometer in the rectum had fallen to 01®. 
the heart still acted with regularity and strength. 

The second rabbit died in a few minutes after the inocula¬ 
tion. The time was noted when the thermometer in the rec¬ 
tum had fallen to pS", and he was placed under a bell-glass. 
At the end of 30 minutes, the thermometer in the rectum 
had fallen to 92". 

The air respired by the first rabbit containpd of carbonic 
acid. 

509-^52 + 3 — 45 511 

— — *= 25*55 cubic inches of carbonic 


20 20 

acid evolved in 30 minutes, which is at the rate of 51*1 cubic 
inches in an hour. 

Exp. 6. Thermometer 66'*) barometer 30*1 inches. 

Two rabbits, each occupy ing the space of imbic inches, 
were inoculated with woorara. ^ 

In one of them, when apparently dead, the circulation was 
kept up by means of artificial respiration. He was placed in 
the apparatus under the bell-glass, and the lungs were inflated 
from 50 to 60 times in a minute. At this time the thermo¬ 
meter in the rectum stood at 97 ‘. At the end of 35 minutes, 
a portion of air was preserved for examination. The ther¬ 
mometer had now fallen to 90’. The heart was still acting 
regularly. 

The second rabbit was allowed to lie dead. When the ther¬ 
mometer in the rectum had fallen to 97% he was placed undei 
another bell-glass. At the end of 35 minutes, the thermo¬ 
meter had fallen to 90 ''* 5 . 

Tlie air respired by the first rabbit contained of carbonic 
acid. 

502 + 2 + 52 — 48 50t 

. . . ■ " ■■■ — I- =s — = 3 r 75 cubic inches of carbonic 

16 . 

acid evolved in 35 minutes, which is at the rate of 54*43 embte 
inches in an hour. 

£xp, 7. Thermometer 60 ", barometer 30*2 iadhes. 


The 
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I’he experiment was repeated on a rabbity which had been 
inoculaled with the essential oil of almonds. When be was aJmond*. Re¬ 
placed under the bell-^a»s^ the thermometer in the rectum by artifi- 
stood at pO". In a few minutes he gave signs of Sensibility, tion/^uhe 
and made efforts jlo breathe; but as these efforts were at long cooling was 
intervals, the artificial respiration was continued. In half an acted°&c^^" 
hour he breathed spontaneously 40 times in a minute. The 
thermometer in the rectum had fallen to po®. 

The air being examined, was found to contain jV carbo¬ 
nic acid. 

The rabbit occupied the space of cubic inches. 

502 + 52 + 2 — 47 509 

-•—- = ~ = 28 275 cubic inches of carbonic 

IS 18 

acid evolved in 30 minutes, which is at the rate of 56 55 cubic 
inches in nn hour. 

The animal lay as if in a state of profound sleep. At the 
end of two hours and twenty minutes, from the time of the 
poison being applied, the thernwmeter in the rectum had fallen 
to 79‘’j and 1^ uas again apparently dead; but the heart still 
continued,ojlct^g, though feebly, and its action was kept up for 
30 minute! longer by means of artificial breathing, when the 
thermometer had fallen to The carbonic acid evolved 
during these last 30 minutes, amounted to nearly 13 cubic 
inches. 

From the precautions with which these experiments were ConcluMon, 
made, I am induced to hope that there can be no material J*|**^**^‘^’“*‘n- 
error in their results. They appear to warrant the conclusion, tion in*an**ani- 
that in an animal in which the brain has ceased to exercise its 
functions, although respiration continues to be performed, and withotn^c- 
jlhe circulation of the blood is kept up to the natural standard, will keep 
although the usual changes in the sensible qualities of the 
blood take place in the two capillary systems, and the same produce the 
quantity of carbonic acid is formed as under ordinary circum- fn'jjj/bkiod'* 
stands; no heat is generated, and (in consequence of the cold it does not 
air thrown into the lungs) the animal cools more rapidly than 
one which is actually dead. 

It is a circumstance deserving of notice, that so large a What may be 
quantity of air should be consumed by the blood Posing 
through the lungs, when the functions of the brain, and those 
of the organs dependant on it, are suspended. Perhaps it is 

not 
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not unreasonable to suppose, that by pursuing this line ot in> 
vestigation we may be enabled to arriw afc some more prepise 
krtowledge respecting tl»e nature offrespiration, and the pur¬ 
poses which it answers in the animal economy. It would how¬ 
ever be foreign to the plan of the present* communication to 
enter into any speculations on ihis subject, and I shall, there¬ 
fore, only remark, that the influence of the nervous system 
does not appear to be necessary to the production of the che¬ 
mical changes, which the blood uridergoes in consequence of 
exposure to the air in the lungs*. 

The 

f 

• TJiC rnncliiMiin is directly contrary to that deduced by M. 
Dupuytrcn, iVoio a M iics of curious experiments, made with a view4o 
ascortaui tiie eflet.t'? wtiich follow the division of the nerves of the 
{>ar\A^iiiti, and ii is an object ut some iinportance in the present 
iovesti^atioii, to a <crtHin lu what manner the apparently opposite 
facts, obscivt'd by M. Dupuytren and myself, are to be reconciled 
with f:i(‘h other. • 

It was ohscrvi-u by this physiobt^ist, that in an animal, in which both, 
the nerves of the par vai>inn are divided, the blood ^unaod from the 
lunj^s ha-s a daikir colour 'han natural, and that the auimols, on whom 
this op'TatjoK IS pc ifortiird, die sooner or later with .symptoms of 
a.spi;yM !, not with,Stan liii;:; the air contiiiiies to enter the lungs; and 
henee hi eoneindos, that the- changes wliieh are produced on the blood 
ill respiration aie not IIm result of a mere chemical process; but aie 
dependent on the nervous influence, and cease to take place when the 
eouiimmicatiiW! hetweiii the lungs and the brain i.sdestroyed. 

M, IhovMTeal, in proseeiitmg this impiiry, ascerUined that the 
animals siibj' clid to this Lspi iinient give out less carbonic acid that* 
before, 

M. Blainville ob.scfved, that the fveipienry of the inspirations is 
much diminished, and iVl. Dumas restored the scarlet colour of the 
arterial biuod by aititieially inflating the lungs, and from these and 
other circiim,stances, he ha,s aiiiveJat conclusions very different from 
those ot M. Diiiuiylien. 

My own observations exactly conespornl with those of MM. Dumas 
and Blainville. Ai'tor the nerve.s of the par vagiim arc divided, ,|l leSs 
quantity of rarbonic acid is evolved, the iirpiraltons are mneh 
’ diminished in fiequeney, and tlie Idood iii the arteries of the general 
system assumes a darker hue ; but its natural colour may be restored 
by artificially inflating the iiuigs, so as to furnish a greater supply of air 
to theddood ciicul.iluig through them. 

We may suppose, that, on thedivicson of these nerves, the sensibflUy 

oV 
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The facts now, as well as those formerly adduced, go far 
..towards proving, that the temperaUtre of warm-blooded ani¬ 
mals is considerably under the influence of the nervous system j 
but what is the nature of tlie connection between them ? 
whether is the bmin directly or indirectly necessary to the 
production of heat ? these ate questions to which no answers 
can be given, except such as are purely hypothetical. At 
present we must be content with the knowledge of the insulated 
fact: future observations may, perhaps, enable us to refer it to 
some more general principle. 

We have evidence, ihat, when the brain ceases to exercise 
.its functions, although those of the heart and lungs continue 
to be performed, the arfimal loses the power of generating 
heat. It would, however, be absurd to argue from this fact, 
that the chemical changes of the blood in the lungs are in no 
way necessary to the production of heat, since we know of no 
instance in which it continues to take place after respiration has 
ceased, • 


The tempera¬ 
ture of warm- 
bloofled ani¬ 
mals 13 con¬ 
siderably tnflu- 
enced by the 
nervous 
system; 


but the heat is, 
nevertheless, 
connected 
with respira- 
tiun. 


It must be owned, that this part of physiology still presents 
an ample fieldbfor investigation. 

Of opinions sanctioned by the names of Black, Laplace, 

Lavoisier, and Crawford, it is proper to speak with caution 
and respect, but without trespassing on the.se feelings, I may 
be allowed to say, that it doe.s not appear to me that any of 
the theories hitherto proposed afFoi d a very satisfactory expla¬ 
nation of the source of animal beat- 

Where so many and such vaiious chemical processes are Can any one 

going on, as in the living body, are we justified in selecting any 

one of these for the purpose of explaining the production oied asthecause 
) -of the beat 1 


To the original theory of Dr, Black, there is this unan¬ 
swerable objection, that the temperature of the lungs is not 
greater than that of the rest of the system. To this objection, 
the ingenious and beautiful theory of Dr. Ctawtord is not 
open j but still it is founded on the same basis with that of 

Dr. 


of the lungs is either extremely impaired, or altogether destroyed, so 
that the animal docs not feel tiic same desire to draw in fre8ii> air: in 
eMmequehce his inspirations become less trequent than natural, mid 
hence aiise the phenmi|ena produce(|^hy tins oper|tion. 
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Some objec¬ 
tions consider¬ 
ed. 


Dr, Crawford’s 
experiments 
upon the speGi* 
fic heat ttf 
blood mi of 
the body md 
changed may 
be questio«i». 


Dr. Black, the conversion of oxygen into carbonic adkl in 
the lungs,” and hence it appears to be difficult to reconcile 
eitiier of them with the results of the ,^xperiments, which liave 
been related. 

It may, perhaps, be urged, that as in these experiments the 
secretions had nearly, if not entirely ceased, ifc is probable that 
the other changes, which take place in the capillary vessels 
had ceased also, and that although the action of the air on the 
blood might have been the .same ’ as under ordinary circum¬ 
stances, there might n6t have been the same alteration in the 
specific heat of this fluid, as it flowed from the arteries into 
the veins. But, on this supposition, if the theory of Dr. Craw* 
ford be admitted as correct, there must have been a gradual, 
but enormous accumulation of latent heat in the blood, which 
W'c cannot suppose to have taken place without its nature 
having been entirely altered. If the blood undergoes the 
usual change in the capillary system of the pulmonary, it is 
probable that it must undergo' the usual change in the capil¬ 
lary system of the greater circulation also, since these changes 
are obviously dependent on and connected with each other. 
.The blood in the aorta and pulmonary veins was not more 
florid, and that in the vena cava and pulmonary artery was 
not less dark-coloured than under ordinary circumstances. 
We may, moreover, remark, that the most copious secretions 
in the whole body are those of the insensible {lerspiration from 
the skin, and of the watery vapour from the mouth and 
fauces, and the effect of these must be to lower rather than to 
false the animal temperature. Under other circumstances, also, 
the diminution of the secretions is not observed to be attended 
with a diminution of heat. On the contrary, in the hot fit of 
a fever, when the scanty dark-coloured urine, dry skin, and 
parched mouth, indicate that scarcely any secretions are taking 
place, the temperature of the body is raised above the natural 
standard, to which it falls when the constitution returns to its 
natural state, and the secretions are restored. 

It has been observed, by a distinguished chemist, that the 
experiments to determine the specific heat of the blood are of 
so very delicate a nature, that it is difficult to receive"^ th^ 
with perfect confidence”*. The experiments of Dr. Crawford, 

* ThomsQQ’s History of the Royal Society, p. 1S9. 
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fof this {)urposej were niicessarily made on blood out of the 
body> and at rest. Now, when blOod is taken from the vessels, 
it immediately undergoes a remarkable chemical change, sepa¬ 
rating into a solid and a fluid part. This se[>aration is tfbt 
complete for some time ; but whoever takes the pains to make 
observations on the subject, can hardly doubt that it begins to 
t&ke place immediately on the blood being drawn. Can expe¬ 
riments on the blood, under these circumstances, lead to any 
very satisfactory conclusidtis, respecting the specific heat of 
blood circulating in the vessels of the body ? The diluting 
the blood with large quantities of water, as proposed by Dr. 

Crawford, does.not altogether remove the objection, for this 
only retards, it does not* prevent coagulation, and some time 
must, at any rate, elapse, while the. blood is flowing and the 
quantity is being measured, during which the separation of its 
solid and fluid parts will have begun to take place. 

More might be said on this subject j but I feel anxious to General rcflc':' 
avoid, as much as possible, cotitroversial discussion. It is my t»ons. 
wish not to advance opinions, but simply to state some facts, 
which I have met with in the course of my physiological in¬ 
vestigations. These facts, I am willing to hope, possess some 
value j and they may, perhaps, lead to the developement of other 
facts of much greater importance. Physiology is yet in its 
infant state. It embraces a great number and variety of phe- 
nomena, and of these it is very difficult to obtain an accurate 
and satisfactory knowledge j but it is not unreasonable to ex¬ 
pect, that by the successive labours of individuals, and the 
faithful register of their observations, it may at last be enabled 
to assume the form of a more perfect science. 


XII. 


Ahstract of a Memoir upon the Origin and Generation of the 
Electric Power, whether ly ?neans of Friction, or in the Pile 
^ Volta. By J. P. Dessaiones*. 


I HAVE the honour to offer to the class, some enquiries injfojuction 
into the origin and generation of electricity by friction, 

* Read befilixthe French Institute, Sepi, ss, 16 fl. 
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as well ^as in the pile of Volta. This subject must naturally 
create a lively interest among the learned of Europe, who are 
occupied on the discovery ojf the celebrated Volta j and I trust 
<!ial niv zeal for the progress of science, will receive confirma¬ 
tion from my attention to this object. The extent of tny re¬ 
searches will not allow of their being read within the time 
usually allotted for that purpose. I shall, therefore, place my 
memoir on the table, and confine myself to indicate its prin¬ 
cipal results. 

Order of ex- My enquiries are divided into four sections} 1. I examine 
periments. dig electricity of idio-electric bodies by friction, in mercury or 
frletion—iby^ Upon wool j 2. and of the same bodies by simple contact with 
contart---aiiil jmercury ; 3. and of metals by frictibn ; and 4, that electricity 
conUtet'”^ which is produced by the contact of heterogeneous metals, or 
the pile of volta. 

Tlirt e applj. Every one knows that idio-electric bodies plunged in mercury, 

tMtiona toniei- electiic : but it has been hitherto unknown that there 

ctiry.l.fnuck ^ 

irnmcrsion; 2 . are circumstances under which they come out of the mercury 
slow iininei- -^ypijout any electric virtue. I shall show those circumstances: 
sion, but it will be useful in the first place to distinguish three kinds 

’of immersion in merenry. 1. A brisk immersion in the manner 
of a blow 5 2, slow immersion} 3. emersion, which consists 
in plunging a body in mercury, leaving it there for a longer or 
shorter time, and afterwards withdrawing it from the fluid. 
In the two first actions, the entrance and the taking out of the 
body from the mercury, are successive, and without any interval 
of repose. 1 must also observe, that in order to remove all 
suspicion of humidity, I have always kept those bodies upon 
which I operated, in a bottle of caustic lime, out of which I 
took them for each experiment. With these precautions I 
obtained the following results: 

Glass,sulphur, I. In the most favourable times for electricity, glass, sulphur, 
soling ^ax a^aber, and sealing wax, at the temperature of 10®. c. are not 
immmersed in electric in mercury at 10®. c. by any of the three immersions j 
ciSi^er dechi- are they electric in any of the lovtrer temperatures from 

fiedornot, 10®. c, to—18®. c. provided they be constantly at the same 
temperature as the mercury. Amber begins to be electric by 
tures the and even by immersion, at 10®. c, j sat|diur 

bodies and wax at 15®. c. j and glass at 20. c, but none of them 

Ibecome so l>y slow immersion at any denee of temperature, 
"t" “ Care 
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Care must be taken to leave tliem io the mercury lon^’enough 
to produce a perfect equilibrium of temperature, and afterwards 
to draw them out very slowly. The same bodies continue to 
become electric by the blow, or by quick immersion in 
temperatures supeiior to the degree at w'hich their power 
begins to be produced. It is remarked, neveUheiess, that as 
these bodies and the mercury arrive at much more elevated 
temperatures, their electric power becomes weak, and at last 
disappears, even by brisk immersion, at 60“. c. and 100®. c. 

We may, thereferej establish it as a principle, that tliese four General result, 
bodies are not electrical in mercury, when they are of the 
same temperaidre with is, and care is at the same time taken 
that no mechanical piessuie be exerted, except that of the 
proper weight of the fluid upon the immerged body ; and that 
even in the case when the immersion is efleefed with a strong 
pressure, the^e two united aciions do not produce any electrical 
effect where the temperatures ,are equal, and are above 10". c. 
and under 80 . c. 


II. The effects are not the same with regard to cotton, paper. Electricity 
silk, and for I have foun ■ the.se very electrical by 

three inimei sions, and at all the degrees of heat between 10®. ton, paper, 

C. and 80® c. Ihey continue to be ele ’trical even below 10®. n’,eiT,^ry°^’ 

C. j but by loweiing the teinp6ratuic rr c're and more, cotton is Here Uie ef- 
found to have its power extinguished in mercury ti 3®, c. after 
remaining in it ten minutes j paper is also extinguisi ed at 1°. c. ihc tempera- 
after fifteen minutes: silk at 0®. c. after an hour and a half: 

iroin the pre- 

and lastly, w'ool between 5®. and 6°. c. after remaining near ceding, 
two hours. 


These four bodies are also extinguished, like the preceding, 
at 'elevated temperatures, and it is evearemarked with regard 
to cotton and wool, that their power disappears at 60®. c. 
This arises from the humid principle of these bodies^ which 
becomes fluid at that degree of heat. 

It U very observable, that these bodies should also be electric 
by emersion, when they are at the same temperature as the 
mercury at all the decrees of the thermometer, in which their 
power is. not extinguished, whereas, the contrary takes {ilace 
with regard to all the preceding bodies. Their calorific fluid 
has> tberefiore, more natural tension than that of thq four first 

* bodies. 
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bodies^ IHid does not require an elevation of temperature to 
ui^e that of the mercury. 

Effects of the jH, Glass, sulphur, amber, and seating wax, are constantly 
caltiedemcr-*’ electrical, even by immersion, when their temperature is a little 
snn froramer- higher than that of the mercury j a single degree of drfferentse 
fivst^claSs" f between the temperature ‘of the rubbing body^ and that which 
bodies. is rubbed, is then sufficient to determine an electric state, and 
this power is more intense, the greater the interval between the 
Singular effect two temperatures. Nevertheless, there are limits beyond which 
plungLjl b** ** disappears j for example, when a cylinder of glass at 100®. c. 

cold mercury, is plunged in mercury at 18o. c. the glass then comes forth 
without electricity, provided the sudden contraction produced 
by the cold do not crack it, but if it do, the glass becomes 
extremely electric. 

If it crack, it This want of excitability in very hot glass, plunged in very 
mercury, when it does not crack, appears to me to be an 
otherwise not. effect of the contraction of the^glass which prevents the caloric 
from radiating outw'ard, and forces it to radiate or return into 
the interior of its substance. It is, no doubt, from this reason. 


that workmen in glass bouses can touch with impunity, a mass 
of red hot iron in fusion when plunged in water. 

Explanation I have asserted, that a single degree of difference of tern* 
SLri^ne\ri^ perature between the mercury and the rubbed body, is sufficient 
cal difference, to determine the electric state; but this is not to be understood 
but with regard to temperatures remote from the two extremes 
at which the electric power is extinguished. Thus sealing 
wax at 8®. c. is weakly electrified in mercury at 0“. c. and 
strongly at 8”. c. and so likewise at 4® c. it is no longer dieo 
trified in mercury at 0®. c. but it continues to be so by the 
stroke in mercury at 18'. c. The same thing is observed in all 
the other bodies at some differences in their degrees in ration 
to their specific heat. Silk, for example, at O’, c. is still electric 


in mercury at 15®. c. j it is even so when itieif at 4*. c. iR 
meremry at 15®. c. but at 5®. c. it no lonjger ^ews imy elec* 


Experinents 
ill which the 
merta^ was 
col^r than 
the namersed 
body. The 
c&cts were 
Btuchless. 


tricity. 

MV. After having determined the'influence of heat t^pea the 
ekciHc power when it radiates from the body ilild)ed into 
nwreu^V 1 desirous of seeing whether the same effbet wc^d 
take^ place wtien the twat should pass Bom' the mercmyi&tb 
the iwersed body. A tube of glass, {^ticulsrly when the 

temperature 



EjLfiCTlfclC 


215 


teropcratore of the mercury was from 60^. to 80®. acqiJired oo 
electricity. The same was observfd with glass rods; tliese 
came out, nevertheless, Electric, wlien the temperature of the 
mercury was no more than 40®. or SO®, c. j but this electricity 
is so weak and disproportionate to that which takes place when 
the body is hot, and the mercury cold, that I have always con¬ 
sidered it with surpt^se. In order to conceive the cause of this ** 

difference, it will be sufficient that I should observe, that a stick of tempera- 
of glass at 75 ®. c. requires only two minutes to cool 
through 50®. c. in mercury, at 12®. c. whereas, when the same being grcatpr. 
stick at 12®. c. is plunged in mercury at 75 ®. c. it only causes a 
loss in the mercusy of 4®. in the same period. 

V. To shew the influence of heat upon the electric power 

still more strikingly, I plunged a thick cylinder of glass in tended, 
mercury at 80®. c, It first became weakly electric, as I have 
remarked, and afterwards non-excitable when its temperature 
was the same as that of the mercury* But sometime afterwards, 
and when the whole apparatus hat! advanced in cooling, I found 
it extremely electrical, and the power afterwards gradually 
became weaker accordingly, as by the progress of cooling, the 
internal between the temperatures bad become less. When 
the mercury and the glass were entirely cooled, the electricity 
was no longer observable. It is evident that the electricity 
was here produced by the inequality of cooling whidi took 
place between the two bodies from their inequality of con¬ 
ducting power for heat. 

VI. I endeavoured to determine the nature of the electricity Nature or kind 
of all these bodies plunged in mercury. Canton had asserted, produced' 
that glass comes out of mercury in the positive state. Van It depends on 
Marum and Leroy found it negative. Ingenhousa found it 

positive by a slow immersion, and negative by a brisk one. weather. 
After an attentive examination, I found that when the baro*. 
meter stands high, and the air is inclined to cold, then glass, 
amlMsr, wax, paper, cotton, silk, and wool, are always negative, 
whether the immersion be slow or brisk; but that they are, on 
the c ontr ary, all positive, when the barometer is low, and the 
air Judined to be warm. It is worthy of remark, that sulpbiar 
» eonstantly positive at the same time when the otherbodies 
were the most strongly negative. 1 must aiso observe, that 
daimg wbok tnmmer, Z found all the bodies positive in 

impure 
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impure mercury^ or such as was alloyed with tiDj and negative 
at the same time in pure mercury. 

1 made several experiments to ascertain the influence of 
temperature upon positive or negative electricity j one of which 
I shall mention. On the lOtli of July, the wind beitig N. E. and 
clear, temperature 21". c. j at 1 ih. in the mofning, my heated 
glass rod came out of mercury in the negative state. 1 raised 
the temperature of the mercury to 100’. my rod was then 
without electricity, while the mtsfC^y imparted heat to it ; but 
as soon as the whole began to cool, tlie rod became strongly 
negative in all its immersed parts. Some time afterwards, and 
constantly leaving it in the merciiry, I foui>d it positive at its 
extremity, and negative in all the rest. It must be lemarked, 
that the vessel containing the mercury was conical, and the 
lower part being thin, the cooling was moie rapid here than 
elsewhere. When the mercury was no higher here than 34 . c. 
the rod came out without electricity, but it continued to be so 
in the mercuiy at 26\ c, and constantly negative. Having then 
heated the rod a little above the mercury, at 34". I withdrew 
it positive from the mercury j but it was always negative in 
mercury at 26 °. 

It is, therefore, established, that at equality of temperature, 
the rod is not excitable in mercury; though it is positive when it 
is only a little warmer *han that fluid; and negative, when 
there is a great interval between the temperatures. 

I must remark, that these different degrees of temperature 
do not change the electric state where the air tends to cold, 
or the barometer is low j for in the first case the rod is always 
negative, and in the second always positive. 

VII. These influences of the temperature upon the electric 
power, are not peculiar to mercury; they are observable like- 

fact, if they be cooled in mercury at 12". their electric, power 
disappears equally in friction. It is not excited in amber until 
the sixth double friction, in wax at the eighth, in glass at the" 
ninth, and in sulphur at the tenth. In this circumstance, if, 
afttisr having exacted the electric power of glass, it left at 
repase for 30 seconds, it is remarked that it becnmei^ln 
noR-excltable, and it will require four double fiicttoRs td re- 
aniaiate it. It iiontinues afterwards to beconva^ electric at each 

friction. 
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friction, if the action be continued, but is again extinguished 
if allowed an interval of repose. But at length, after 6ve 
minutes alternate fricticiis, and intervals of repose, it becomes 
permanently electric, however great the interval between the 
friction. It may be copceived that this effect arises from the 
glass being a bad conductor, and allowing the heat produced 
by the friction to pass with difficulty to the centre of its sub¬ 
stance. 

Not only cold extinguishes the electric power, but an ele¬ 
vated temperature has the same efftcts. Heat is no less effi¬ 
cacious in changing the nature of eitcti K Uy ; ;;irl in otilei to 
ascertain this, varied, or rather repeated, the. beauiilnl expe¬ 
riment of two skeins of* silk performtd by R eginaii, in 
which we see that each of two skeins^jcrfectly ahkf, becomes, 
in its turn, negative, and the other positive, when by the friction 
to which they are subjected, more beat is given to one than 
the other, and, consequently, more tension to iiselei tiic fluid 

VIII. Thougli the efl'ects of Aeat and cold appear to me to 
be well shewn by the immersion of idio-elecinc bodies in 
mercury j nevertheless, as this kind of elecinzation gives a 
mechanical pressure of mercury against the immersed body, 
1 determined to put the influence of temperature in a dearer 
point of view, by attempting to obtain the electric state by the 
mere contact of these bodies with the mercury. l‘he following 
weie the results : 

1. Amber, sulphur, and glass, put into contact with meicury, 
and without any pressure, do not become electric, while at 
the same temperature as the fluid. But they become so 
when heated by the hand, and the slightest difftrence of tem¬ 
perature, is then sufficient for the purpose, particularly when 
the air is becoming cold, and the barometer stands high. 

2. 1 have always found cotton, paper, silk, ana wool e'.ec- 
trical by contact, w'hatever attention I have bestowed to : ring 
them to an equal temperature with the mercury, provided they 
be always kept closed in a bottle of caustic lime, 

3. The electricity produced by contaa, is alw^ays stronger 
the greater the interval of temperature between (he two bodies 
which touch; yet, if the bodies be heated above 73”.c. and they 
be applied upon tnercury, tiiey acquire no electricity, and do 
not resume their power until a little cooled. 

VoL.XXXlV—No. 158. a * 4. The 
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4. The same is true with regard to the inferior temperature, 
and those below O . 

A blow vil! 5. When bodies have the same temperature as mercury, and 
mcity*^wh!*n' contact produces no electricity, the electric power may 
ttie<:<(ii(»cis be excited by means of a smart blow of the body under expe- 

teinperature* surface of the mercury. This blow is some¬ 

times ineffectual when the barometer is low. Here we already 
see the effect of the baromellc pressure upon the electiic fluid; 
but much more evident proofs will be hereafter shewn. 

(7b Le concludedm our next.) 


XIU. 

Account of the Drainage of a piece of Morass Land, called the 
Tarn, in the Parish tf Clapham, in Yorhsliire.' By Major 
B. HesLeoen. (Soc. Arts XXX.) 

Ptiio rf the I^TPIHE plan fig, 2. pi. V, describes the direction in which the 
giouutl. JL principal or main drain, as also •i)e cioss drains, were 
severally cairied, and A represents a spring of water, B the 
main dnun, CCC, &c. smaller drains, D a small piece of dry 
cronncl. 

Method of 'liieluml consists of about twenty-one acres, and fronj* 
b- iiig encompassed on alt sides by rising ground, the water was 
ohseivcd to spring fiom the bottom of the hill j con.sequently, 
t!ie first drain was taken along its base and boundary of the 
Tarn, so as to receive the water on its first approach; the 
others were taken in the same direction, some of which, near 
llie outward side, were made at the dis|?nce from seven to ten 
yards; but near the centre, at a greater distance, (viz.) ten to 
fifteen yards from each other, according to the dryness of tho 
land. I'bc principal, as well as the cross drains, were finished 
in the best possible manner, the bottom of them being inva¬ 
riably flagged, or laid with flat stones, (except in a few instances 
lhal happened to be firm clay), previous to its being walled 
c>n*both sides, or soughed, then covered with flatstope, and 
flfltrwards filled to the top with earth anabod# whtcli would 
be above tbe stone from one foot to hatt-a yard ima thickne^. 

■ . . Thii 
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This mode of draining, th« Major would recommend to be 
always adopted, provided a sufficient quanUry of stone ran be 
procured, even if the oxpense attending it should be somewhat 
great, since it evidently roost ensure iis durability, almost for 
ever,—when in the ordinary way of draining, witliout first 
llaggmg, or laying the bottom with stone, it will in no great 
space of, time give way by undermining the walling, or 
soughing part, besides being more liable to fill or choke up 
with earth or sediment. It would also be advisable to adopt 
(as was done in this instance with good effect) the letting in 
lots, of a given number of roods each, the cutting, stone- 
digging, soiighigg, or walling, &c. to ditTerent workmen j as 
best calculated toensute 11*0 well finidiing and due performance 
of eacli woi k, • 

The draining beitig completed, covered, sodded, and levelled, Exyrmes. 
and’ ttie salne covered with about three thousand horse loads 
of lime, and after adopting the greatest economy in the expen¬ 
diture of this undertaking, thd whole proved nearly as fol¬ 
lows : 

L. s. d. 

The main drain, cutting and blow'ing op of the 
rock, and carrying through the hill of the extent 


gHind depth so as to gain a sufficient fall. g2 15 O 

'ITie cross and other drains in the Tarn. 181 ^ O 

Covering the whole with lime. yl 0 O 


2.3 as 2 O 

The value of the land in its improved state, in grass, w'as Vainn of the 

1 c lainirocovcrctl 

calcinated to be worth, for the first two or three years, from orgO 

two pounds ten, to five pounds fifteen .shillings per acre ; but i*er ceutjpro- 
the proprietor has not the least doubt, from his experience iu ^ 
laying lime upon the surface of laud of that deseiiption, and 
in the some neighbourhood, that fiom the end of the first 
three years, it will be worth afterwards, and for some time, 

(for grazing, or fattening of cattle) from three pounds ton, 
to three pounds fifteen shillings per acre, and, conseqtiaitly, 
will pay for the money so expended, at least eighteen or twenty 
per cent. 

Q2 
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XIV. 


Oxiitinr. gas 
and hidrogeii 
rxplode by so¬ 
lar light; 


blit not under 
coloured 
glass: bine 
light decom¬ 
poses them 
much sooner 
than red, and 
neither with 
explosion. 


Respecting the Action .coloured Rays upon a Mixturit of oxi- 

muriatic Gas, and hidrogen Gas, By Mr. Seebscx^. 

A MIXTURE of oximuriatic ga9»«nd'hydrogen gai being 
exposed to the solar light* was suddenly clecomposed by 
Messrs. Gay Lussac and Thenard. (See Recherches Pbysico- 
Chimiques* tom. 2, p. 189-) I repeated thisjsxperiment with 
success by means of the gasses which I had collected over hot 
water. I afterwards introduced these gasses under a glass 
vessel of a reddish yellow colour* and in another of a d^p 
blue, which 1 exposed to the solar rays. Under the blue glass 
the decomposition immediately took place, without, hovi'tsver, 
any appearance of explosion, and in a minute at most it was 
terminated, and the glass was filled with water for the; piost 
part. 

Under the red glass, on the contrary, the decomposition 
took place very slowly. After twenty minutes of exposure to 
strong solar light, very little water had risen -in the glass. 
This mixture of gas from the red glass was then introduced ^ 
the white glass, and exposed to the rays of the sun. No T 
plosion took place but in a few minutes the glass became 
filled with water. These experiments were frequently re¬ 
peated, and always with the same result. 


• Translated from Schweigger’s Journal of Clumihlry, II, 
by Voge?; from whose article in the Annales- de Cliimie, LXXXII, 
f'Sa, I have extracted it.—-N. 
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Geological Society. 


A t ■ meeting of this Society, on January I, 1813, (the 
president in rtbe^j^chur) the reading of Mr. Pbilipt’s 
paper ** on the Veins of Cornwall” was concluded. 

The metallift-rous veins of the Herland and Drannack mlnei 
run E b N and W b S, and the cross courses run N b W and 
S b E. The rofk or conntiy which they traverse is Schist, in 
some places so hard as to require being blasted. The width 
most of the metalliferous veins varies from two inches to six 
inches ; whenever exceeding this latter measure, they have 
beenjfound soon after to divide and pass away in mere strings. 
A contre or oblique vein traver^s these mines in a direction 
W b N and E b S, varying in width from one to three feet. 
Near the surface it was found to abound in blende and iron 
pyrites, but lower down afforded large quantities of copper ore. 
Whenever It intersected the metalliferous veins, the place of 
junction formed one lode for about eight fathoms in length, 
and three or four in width. The contre was heaved by the 
dibss^ourses, and these latter, at the place of intersection, are 
found to be not only enlarged but impregnated with ore. The 
contents of the cross courses are clay, quartz, or a mixture of 
both. It was in one of these cross courses, at the place of its 
junction with one of these metalliferous veins, that the cele¬ 
brated deposit of silver was found mingled with galena, with 
iron pyrites, with bismuth, cobalt, and wolfram ; and these 
substances were also found in those parts of the vein adjacent 
to the cross course. 

Huel Alfred is in immediate contact with the mines juft 
mentioned, and is at present one of the richest and most pro¬ 
fitable copper mines that Curnwall can boast of. The great 
deposit of ore is contained in a contre from nine to twenty-four 
feet wide, which is considered as the continuation of that in 
Herland mine. The contre traverses a regular east and west 
vein, and it is remarkable that the ore, abundant as it is, has 
hitherto been found only in one mass at the depth of I 17 fa¬ 
thom* 


I 
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thorns at the point of junction of the contr^ and of the vein, 
giving off a branch 1 10 fathorua in length, along the eastern 
pnrt of the same vein. « * 

Another singular circumstance in this mine is, that one of 
the cross courses is heaved and intersected by an E and W vein. 

Since the beginning of 1801, there have been sold about 
45,000 tons of copper ore, the produce of Hud Alfred,, for 
thesnm of about 350,0001, of which life ptofit, divided among 
the adventurers, has amounted to about 120,00Ql. 

January \$th. 

The president in the chair. . 

A paper by William Conybeare, Esq. M. G. S. ** On the ori¬ 
gin of a remarkable class of organic impressions occurring in 
nodules of flait,*' was read. 

This papt^r, which is chiefly occupied by detailed explanations 
of the drawings by which it is accompanied, relates to a class of 
substances thus characterized by Mr. Parkiuson, in the second 
vdumc of his work on organic remains. 

** Small round compressed bodies not exceeding the eighth 
** of an inch in their longest diameter, and horizontally disposed 
“ are connected by processes nearly of the fmenes.s of a hair, 
w'hich pass from different parts of each of these bodies, and 
are attached to the surrounding ones; the whole of*these 
“ bodies being thus held in connexion.’* p. 75. 

Mr. Parkinson conjectures, that the format'on of these bodies 
has been the work of some polype similar to those by which 
the common zoophytes have been constructed, and, therefore, 
classes them among fossil corals of unknown genera. He ob¬ 
serves, however, at the same time, that his reason for this 
mrangenoeut is only a very slight analogy, as the objects in 
^ question differ materially from every known zoophyte, recent 
^ <ir fossil. 

Mr. Conybeare having been so fortunate as to obtain several 
apecimeuK of thjs fossil in a much better slate of pre.servatidn 
than usual, shews clearly that they occur between the bony 
plates of a large bivalve shell, the Osireo-pinnite of Walch, 
and ill a .‘.iuiilar situation in fragments of a striated shell, oae 
ihepateilitesof Da Costa, which more probably, however, 
beings to ihu genus oslrea. Similar substances have also 
■’ been 
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been obserred on the surface of a cast of the ecbinu«. The 
matter of which these bodies are composed is flint, and they 
.ire supposed by Mr. Cenybeare to be casts of the cells of some 
minute parasitical insect SSihabiiing the substance of the shells 
of certain species of the testaceous mollnscae, and probably 
deriving hence its nutriment either ip wljole or in part. 

The anniversary meeting of the Society for the Election of 
Officers, Src. was hfcld on Fi iday, the 5tb of February, when 
the following members were elected. 

President 

The I^on. Henry Grey Bennet, M. P. F. R. S. 

Vice-Presidents. 

Sir Abraham Hume, Bart. M. P. F. R, and L. S, 

Robert Ferguson, Esq, F. R. S. 

Sir Henry Englefield, Bart. F. R. and L. S. 

John Mac Culloch, M.*D. F. L. S. 

Treasurers. 

William Hasledine Pepys, Esq. F.R. S. 

S.imuel Woods, Esq. 

Secretaries. 

Leonard Horner, Esq. 

Arthur Aikin Esq, 

Foreign Secretary. 

Samuel Solly, Esq. F. R. S. 

Council. 

Council consists of the above officers of the society, 
and of twelve other ordinary members. 

Alexander Apsley, Esq. 

William Blake, Esq. F. R. S. 

J. G. Children, Esq. F. R. and L. S. 

Samuel Davis, Esq, F. R. S. 

James Franck, M.‘ D. 

G. B. Greenough, Esq. F, R. and L. S. 

Alexander Jaffray, Esq. 

Janies Laird, M. D. 


James 
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James Parkinson^ Esq. 

Smithson Tennant, Esq. F. R. S. 

Henry Warbiirton, EsqrFl U. S. 

William Hjjfde Wollaiton, M.D. Sec. R.^. 

Keeper of the Museum emd Draughtsman. 

Mr. Thomas Webster 

February 1‘Qth, 

The president in the chair. 

John Bosiock, M. D. and Thomas Stewart Trail, M. D. of 
Liverpool, were elected members of the society, 

A p iper by John Taylor, Esq M. vi S on the economy' of 
the ioinfsot Cornwall and Dt:von, r^as read. 

The subjects treated on.in this paper are, 

1. The natuie of" the agreements between the owner of the 
soil and the mme-advcntnrers. 

2. Tiie arrangements U i ween the partners, or the mine-ad- 
veulurers themselves, and the system of controul and manage¬ 
ment appoiii'i'tl by il’.em. 

3. The mode of employ ing and paying the miners and 
woikmen in use among the agents of the principal concerns. 

4. The purchase of materials for carrying on the under¬ 
taking. 

5. 'f he sale of th« ores from the mine-adventurers to the 
smelting l oTipanies. 

1. 1 he legula ions of the s/ftw/itfry laws refer only to mines 
of tin } hence the search after, and working lodes of coppgj-, 
lead, and other metals, is left open to such conditions as the 
adventurers and the lu.cl of the soil can mutually agree upon. 
In general, the lord grants lease for twenty-one years, deter¬ 
minable, however, at any time on his part if the mine should 
not be effectu.ally worked, Jn return he jeqnires a certain pro¬ 
portion, varying according to circumstances from an eighth to 
a thirty-second part of the ore, to be delivered to him in a mer¬ 
chantable state, or its value in money. Ho stipulates fora 
power of inspecting the works at all times, and binds the ad¬ 
venturers to maintain and leave, at any determination of the 
grant, ail the shafts, adits, and levels, perfect and in good con- 
ditit^n as to timbering. 

Ttie adventurers divide the whole concern into sixty-four 
- ; shares. 
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shares, which they distribute am^>ng themselves, and those who 
are allowed to join in various proportions. At the end 
of every two oc three lUonths, a general meeting of the ad¬ 
venturers is summoned, a statement of the accounts is laid be¬ 
fore them, and the profit or loss is distributed to each, according 
to the amount of his shared. The general detail of manage¬ 
ment IS Usually delegated to one person, under whom are sub¬ 
ordinate managers, called captains, selected among the working 
miners for their skill and character. 

3. The work of the mires, both on the surface and below 
ground, is almost universally contracted for by the piece, at a 
kind of public •auction l^eld at the end of every two months j 
an accurate survey and me isurement of the whole being pre¬ 
viously taken by the captains. The lowest bi'ider has the set, 
and, in order to execute it, he associates to himself from one to 
eleven rp^n, women, or chilcfreii, according to ifie nature of 
the work. An account is then opened between the principal 
captain and the contractor, in which this latter is credited with 
all the tools, candles, gunpowder, and subsistence-money re¬ 
quired by Itimself and his gang during the term} at the end of 
which the tools, and articles not used, are returned, the account 
is balanced, and the gain or loss on the contract is declared to 
the persons interested. 

4. If maUnals for the use of the mine are purchased from 
those holders of shares who deal in the articles wanted (as is not 
unusual) great vigilance is required in the other proprietors to 
check the natural temptations to charge exorbitant prices, or to 
encourage a wasteful consumption. 

5. The smelting companies for copper have seldom any 
share in the mines. There are about fifteen copper companies, 
all of which have agents and assay offices in Cornwall, though 
the smelting itself is carried on at Swansey. A weekly meet¬ 
ing is advertized to be held at some place near the principal 
mines, where the ores on hand, allotted info sditable parcels, 
(the produce of one mine being kept separate frOro that of ano¬ 
ther) are offered for sale. Previous to the day of sale, the 
persons intending to purchase attend at the 'mines for the 
purpose of taking samples, which are immediately put into the 
hands of the assay-masters. The agents for . the smelting 
companies being thus furnished with the requisite information, 

attend 
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attend at the meeting, and each hands np tn the chairman a 
note or ticket, containing the price per ion which he is dis¬ 
posed to give; the chairman then reads aloud tl» various otlers, 
and the highest bidder is declared the purchaser. 


Models of all the most Interesting Parts of the High Peak of 

Derhjshire. 

Mr. ELIAS HALL, Fossilise and Pelrefaction-WbrheTf of 
Castleton, near Tideswcll, in Derbyshire, has announced, that 
rince the mineral survey of the county of Derb;^ was undettaken 
for the board of agriculture, by Mr. John Farey, sen. and 
particularly since the publication of the first volume of his 
Report on Derbyshire” by the Board ; Mr. H. has assiduously 
applied hirh'self to an examination of all the mineral Rmestonc 
district and its vicinity, to t|ie northward of Winsfer ‘ and 
Hartington, and to the carving out and completing of a model 
of its curious and rugged surface, under the patronage of his 
Grace the present Duke of Devonshire, and the Right Hon. 
Sir Joseph Banks, Bart. 

On exact casts from this model he has contrivetd (as on Mr. 
Farcy’s mineral Maps) to represent, by colours, the eleven 
lowest of his principal rocks and strata oi this district; viz. 
1, fourth limestone {ochre yelloiv)-, —2, third loadstone {red) ; — 
3, third limestone (grey line) ;—4, second loadstone {bright 
yellow) ;—5, second limes'one (green) j—6, first toadstone 
{very dark Hue) ;—7, first limestone {grey white} lime¬ 
stone shale {reddish brown) ;—c), first or millstone grit (yellow) ; 
—10, first coal shale {dark brown) ;—and 11, second grit reck 
(dmk brown) .—^These several colours being painted on a fillet, 
in ffieir proper order, by the side of actual specimens, taken from 
the eleven rocks and strata -^bovc mentioned, are arranged fud 
fixed on the E. side of theViodel, interspersed with other speci- 
meiMofthe cliel'l, black marble, shale-freestone, coals, entrochi, 
fire, which belong to such strata. 

Besides which, the ranges of all the principal minenal veins 
dill^^resenled, on the model, by blue lines for rake t^eins j and 
blue Rbes with yellow dots op them, fbr pipe veins t and 
of lead ore in each limestone rock are giv^. 
j The 
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The great limestone and the Bafccwell faults (of Mr. Farey’s 
Report, Vol. T pp. 280^atid 2C)0,) ire represented by a broad 
red line with hhtk dots on it. 

The turnpike roads are repm-sented by small elevated lines j 
and the towns and villages, by small round elevations. 

Printed labels are affixed to the several towns, villages, roads, 
hills, valleys, sftrata, mineral veins, caverns, See. 

The superficial scale of this model is one iticb and a quarter 
to a mile. The scale for heights and depths ncccssa.ily exceeds 
the other, in order to give every hill and valley a? nearly as 
possible the appearance that it h.ad on the spots, where the carv¬ 
ing was the greater part of it executed. 

The colours are painted in oil, so as to be permanent, and 
admit of the model being cleaned from dust, &c. ; and the 
whole is inclosed'!n a strong de|f box, 20 inches long (from N 
to S,) inches wide (from E to W,) and three in.olies deep, 
with a lid which thkes off whey the model is in use, and on the 
under side of w’hich this description may be pasted and pre¬ 
served. 

« 

For more readily understanding the internal parts of the 
district represented in the model, it should be obseiTcd, that the 
llmestone-stlone shale (reddish brawny occupies all the borders 
of the model, (but sometimes with first grit and coal shale upon 
it,) except for about six inches near its bottom, or S. end, between 
Sheen-Hill and Hartle-Moor : that this scale has an easy clip, or 
declines gently on the W. N. and E. sides, in those several direc¬ 
tions, or with an easy rise towards the limestone and loadstone 
districts, whose strata have a general and rather a rapid dip 
towards the E. The four limestone rocks, coloured grey tvhitpf 
green, grey blue, and ochre yellow, dip successively under the 
eastern shale, and each other, in this order : and the three load¬ 
stones, coloured dark blue, bright yellow, and red, dip a^o to 
the £. bcftw'een the limestone rocks. 

The coloured patches and rings w'ill point out flte several 
hummoefts and denudaied patches of strata, that are dctaobed 

from the masses or surfaces of the set en strata of Hmestone 

♦ 

and loadstone which are mentioned above. 

Mr. Hall’s own examination of the strata of the considerable 
district comprised in his model was separately conducted, and 
afterwardv compared with Mr. Farcy's report and manuscript 

ijiap i 



SCIENTIFIC NEWS. 


nn 


map } and every spot, wherein any difference of the two survey* 
appealed, has been visited again and again j all the old and best- 
informed minors have been consulted, knd by repealed corres¬ 
pondence, and the liberal and ready comrnunicalio»is of Mr. 
Fare)', he consid rs himself as warranted to present his models, 
as fauhfal representations of the numerous and highly curious 
phenomena which the High Beak pre^en’s j any of which he is 
ready to explain minutely onrhespiis, and, in oiher resptscts 
toassisitthe investigations of curious travellers wliomay be anxious 
to examine and vcii'V these and wish to engage his perso¬ 
nal asniotaucp for such pui^ose. It is also a part of Mr. Hall’s 
professional busniess to make and label ample epedmens of alt 
the vaiiou- minetal pro,luilions of the Peak Hundreds', car&> 
fully noting their precise Ibcalities, and (heir places in the strata 
or veins (a spticies ot information too rarely met wiihi in 
the best mineral collections.) *He always keeps a large collec¬ 
tion of the Derbyshire minerals, for sale, collected almost entire¬ 
ly by himself 

Mr. Farey, from a desire to promote mineral science, and to 
serve Mr. Hail, has consented to keep some of his models, at 
his house, No. 12, Upper Crown-street, Westminster, London, 
for inspection, and sale, at eight guineas each. They may also 
be bad, on these terms, of Mr. Hall himself, as above, or by 
application to him by letter. 


Mr. B 4 KEWEI.L will commence a course of geological lecture* 
in March, at Wi lis’s rooms King-street, St. James's, designed 
lo illostraiethe geology and mineralogy of England, and particu¬ 
larly intended to direct the attention of landed proprietors to the 
n^lected mineral treasures on their own estates. Mr. Bake- 
well also intends shortly to publish, in 1 Vol. 8vo. a work 
entitled Outlines of Geology, with observations on the Geology 
of England. 


Speaking 
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Speaking Automaton or Machine, 

Mr. Robertson, whose name has frequently appeared in the 
Annales lieChimie, but is belter known to the public as au 
aeronaut in Denmark, has. it is said, contiiveda speaking figure, 
which he exhibited a lew months ago at Paris. Jt articuiaies 
the words Papa, A/anwo,and Vive Napoleon, anil daily improves 
in power, from (as may be supposed) ihe practice of the person 
who works it. 

On this occasion I would remind some of my readers, who 
may have reraemberedUie automaton chess placer, which was 
exhibited in St. James’s. "Street, about thirty years ago by the 
Raron Kempeilen,—that that mecbhnic shewed, in a kind of 
half private exhibition in bis p^bur, after * he games at chess 
Were over, an instrument' wImw spoke. 1 was present at one 
of these performances The ttron said the machine was not 
then completed. It was a kind of box w'hich he brought out 
end placed upon a table. Speaking without any memorandums 
also considerable a distance of time, I judge its uiniensions to 
have been about two feet in length, one foot wide, and eight or 
nine inches deep. It bad no lid ; but we were pre.venled from 
seeing the inside by a cloth w'hich covered it. 'I'he Baron put 
his hands into the box under the cloth, so that his right arm 
was disposed longitudinally in ihe box, and seemed to press a 
pair of bellows : the other hand was put in, cros'iwise at the 
end, near the place of the right-hand, and seemed (o be employ¬ 
ed with keys or some apparatus, or perhaps both hands may 
have been so employed. When he caused the instrument to 
speak, he raised his right elbow and gradually pressing it down, 
the sound was heard. It was a clear monotonous sound as if 
trom a single pipe about the pitch of D, above the middle C, 
concert pitch ; and the words papa and mamma weir* uttered, 
very distinctly in a slow drawling manner ; that is to say there 
was a want of the usual modulation of speaking tones, and the 
sound fell off in its intensity towards the end. After several 
other words bad been spoken, a lady asked in French if it 
could not speak sentences, and the Baron asked what it should 
say : she answered jywe sesuis mechante, and the instrument said 
vms etts mechante, mais vous etes aussi lomie,, 


Kratzenstein 
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Kralzensleiu has given some account of the principles nf an 
engine of this kind in a memoir extracted in the Journal de 
Physique, and Dr. Young has cursorily meiiuoncd the subject in 
his lectures, with some diagrams. 


Quantity of Sjtirits and other Jluuls aucriained hj 

Mbs. Lovi has lately communicated a memoir to the Edin¬ 
burgh Institute, upon the advantages in point*of accuracy of 
measurii.g fluids by weight instead ot using ve:^scls of known 
magnitude. She is mentioned ns palentee of the areotnetricai 
beads, which have been now ^upou sale in London for a con¬ 
siderable ni.mber of years, ari)Lh,/xnisist of small glass balls 
hennetically sealed, having thei!,'i|xcific gravities written upon 
them. The principal objectiorf to these is their number and 
brittleness, and, pet haps, the dithcnlty of making them of so 
small a size, with as much accuracy as the larger ball, of fl - 
usual floating instrument. 

With regard to the practice recomnic-nded of weighing fitnds 
instead of measuring them, it is grounded on the considerations, 
l.That weights are usually made with more exactness than 
meas«resA.The measuring multiplieserrorby aseriesof operations, 
3. and it has been qnestioiKid whether a single measure of a 
fluid could be had to the same degree of precision as a mass 
detcimiix’d by weight; though by the comrooa figure given 
to the copper mea.sures which terminate in a neck or throat 
having a smsli surface, the precision required in business may, 
ijo doubt, be had.—Considerations of temperature affect both 
methods alike, and I apprehend that, though the temperature of 
spirits is attended to, in determining their strength, yel it is 
neglected in taking tiie measures of quantity ; which it is liable 
to alTeet as far as 2 per cent, or one gallon in 50, and ought, 
therefore, to be considered. 

I have seen oil sold retail by the gallon weight in Jjondon, 
which is certainly very fair for the buyer, who might else in 
that adhesive fluid, lose as much as hangs to the vessel eveiy 
tiine it is emptied. ^ 

Ki uf 
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New Pullications. 


The Gentleman’s Mathematical Companion, for the Year 
1813 } containing answers to the last year’s enigmas. See. &c. 
Price 2s. 6d. 


Elements of Universal Geography, ancient and modern ; 
with historical, classical, and mythological notes. By A. Pic- 
<i]uet. 12mo. 5s. 


A Sketch of the Sikhs^ singnlar nation, who inhabit the 
provinces of tlie Penj«Si7 situated ^ween the rivers Jamna 
and Indus; by Sir W. Malcolm, 8s. 6d. 


Asiatic Researches j o«ys*'i^nsactions of the Society in* 
stiluted in Bengal, Vol. XI. octavo 183. or quarto two gui¬ 
neas. 


Topographical Dictionary of Yorkshire. By W. Langdalc. 
Svo. 10s. del. 

The Picture of London for 1813, t5s. 6d. 

Travels in South America. 4to. 21. 2s. forming vol. XIV »f 

Pinkerton’s General Collection of Voyages and ’Pravels. 

* 

General Collection of Voyages and Travels, Part LVIll. 4to. 
103. 6d. 


Journal of a Residence in India ; by Major Graham. 4to. 
11. 11s. 6J. boards. 

Rees’s New Cyclopedia. Vol. XXIII. Part I, ll. or large pa¬ 
per, ll. l(js. 

Correct Tide Tables for the Year 1813, shewing the true 
time of high water in the morning and afternoon of every day 







ID the year, for all the principal ports and places in ISurope and 
krtierica. By William Adams. Is. 


, Sir H. Davy will soon publish Elements of Agricultural 
Chemistry, in a Course of Lectures delivered before the Board 
oF Agriculture. 

A nfw edition of Smeaton’s Account of the Building of 
Edystone Light>Uouse has been announced, and is considerably 
advanced. 

t. > ‘V 

Professor Playfair is priis^'ng the second^-part of his Outlines 
of Natural Philosoj^y ; and ai^to a new edition of his Illus¬ 
trations of'the Huttonian Theci^iv.. . f' 
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m 

Experiments on the comparatii' ^'hrength of Men and Horses, 
applicable to the Movement of Machines, ' By M. 
Schulze*. 


T hose who have had occasion to construct machines in- Importance of 
tended to be moved by men or animals, are sufficiently forccormM** 
aware bow important it is to be acquainted with the quantity and animals as 
of power that can be attributed to cither of them, in order to niovers 
estimate with accuracy the effect which it is proposed to obtain 
from tlie machine. It is well known, that the arrangement of 
the whole depends entirely on the ratio of the velocity of the 
motive force to the resistance. This was the reason that long 
ago induced experimentalists to take the trouble of determining 
the strength as wall as the velocity exerted by men and animals, 
when they are made to move machinery j and the results tbef 
obtained, which have been commonly made use of in comput¬ 
ing the effect of machines, are, that men exert from twenty- 
seven to thirty pounds, with a velocity of from one and a half 
to two feet per second j and that a horse has about seven times 
more strength than a man, with a velocity of from four to six "" 
feet per second. 

These are the data which we have been obliged to use when* For anUs of 


* Memoirs of the Royal Acadenay of Sciences of Berlin for 1783. 
VoL. XXXIV.— No. 159. R These 
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Ewler for de¬ 
termining the 
eff'erts. of ma- 
cliineg moved 
with diffeient 
Tclocitie$,&c. 


Experiments 
vvitti men. 


Tlnir sizes 
and wi'-glits. 


ever if became necessary to compute the effect of a machine 
moved by men or horses. It is evident that the force must be 
diminished when the velocity is increased, and vice versa : but 
we are not yet certain of the method of finding the ratio of 
the diminution or augmentation of this force to the velocity. 
Euler has given us two different formulae to cumpule this ratio : 
but no one has hitherto attempted to veiify by experiment which 
of them is to be prefened, although they differ very conside¬ 
rably from each other. If we put P for the absolute foice 
which takes place when we simply consider equilibiium, C the 
absolute velocity which takes place when the man or animal' 
moves freely, and without being overcome by the resistance, 
p the relative force, and c the corresjwndid^^^elocity, we have 
by the first of these formqlsc, ^ 


!)=P (1 — - J j whereas th^ecopd gives usp=:P(l-J 

cy ^ cv 

As I am obliged now more tl an ever to attend to a number 
of machines, and to compute their effect, it therefore concerns 
me very much to know exactly in what manner to estimate, 
compare, auci fix the strength and velocity of men and animals, 
which are used for moving various machines, proper for diffe¬ 
rent purposes. 

With th#s view I made, with considerable care, the experi¬ 


ments I am now about to detail, which of course would have 
been very expensive, had 1 not had some facilities which other 


persons may not possess. 

To make the experiments on human strength, I took pro¬ 
miscuously twenty men of different sizes and constitutions, 
whom I measured and weighed j the result of which is given 
in the following table : 


Order. 

Size. 

Weight. 

Order. 

Size, 

1 

5' 3" 

4"' 

122 

11 

5' 


7" 

2 

5 2 

3 

134 

12 

5 

1 

4 

3 

5 7 

2 

165 

13 

5 

3 

2 

4 

5 3 

0 

131 • 

14 

5 

4 

1 

5 

5 11 

2 

177 

15 

5 

10 

6 

6 

6 0 

4 

158 

16 

5 

0 

3 

7 

5 8 

3 

180 

17 

4 

11 

2 

s 

5 » 2 

1 

117 

18 

5 

3 

9 

9. 

5 4 

8 

140 

19 

5 

6 

0 

JO 

Si O’ 

4 

126 

20 

5 

10 

1 


Weight. 

132 
157 

175 

117 

102 

133 
147 
124 
163 
181 
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To find the strength that’ ench of these men might exert to 
raise a weight vertically, I made the following exoeriraents : 

I took various weights, increasing by lOibs. from ISOlbs. 
up to 250lbs. All these weights were of lead, having circular JJJi* their**' 
and equal bases. To use them with success in the proposed 
experiments, I had at the same time a kind of bench made, in 
the middle of which was a hole of the same size as the base 
of my weights.: this hole was shot by a circular cover, which 
cfifectcd this purpose when pressed against the bench, but at 
other times was kept at about the distance of a foot and a half 
above the bench, by means of a spring and some iron bars. 

To prevent the weight with which this cover was loaded during 
the experiment, from Vircing down the cover lower than the 
level of the surface of the bench, J had several grooves made 
in the four iron bars, which sj’.staincd the cover at any height 
at which it might arrive by ihe pressure of the springs, as soon 
as the pressure of the we ght ceased. 

After having hiid the Jibs, on the cover, and the other in raising 
weights in succession, increasing by lOlbs.up to 250lbs. I i^eTticaily. 
made he following experiments with the men whose size and 
weight are given above, by making them lift up the weights as 
vertically as possible ail at once, and by observing the height to 
which they were able to lift them. I'he following table gives 
the heights observed for the different weights marked at the 
head of the table. 


i 

<) 


6 

7 

8 
9 

10 


150 

160 





190 

200 

210 

220 

230 

240 

7" 

9'" 

G'^ 

4" 

4' 

11"' 

4" 

4'" 

3" 

8"' 

2" 

8'" 

1" 

r 







7 

10 

6 

G 

5 

7 

4 

7 

3 

11 

2 

5 

0 

5 







7 

9 

7 

3 

6 

5 


9 

4 

11 

4 

0 

3 

0 

1" 

rj/ff 

0" 

3"' 



8 

3 

7 

6 

7 

2 

fy 

10 

5 

3 

4 

7 

4 

0 


8 

S 

1 

1' 

4" 

la 

4 

11 

1 

9 

7 

8 

5 

7 

10 

7 

1 

5 

10 

4 

7 

3 

2 

1 

3 

14 

5 

14 

0 

13 

5 

12 

8 

11 

S 

10 

1 

8 

6 

6 

G 

4 

1 

0 

1 

im 

11 

11 

3 

10 

5 

9 

o 

8 

1 

6 

9 

5 

3 

3 

8 

1 

11 

0 

2 

11 

9 

10 

2 

9 

4 

8 

11 

8 

1 

6 

11 

5 

10 

5 

1 

J 

2 

1 

0< 

9 

5 

8 

3 

7 

1 

5 

6 

4 

I 

'2 

9 

1 

3 







8 

1 

6 

5 

4 

7 

3 

9 

2 

5 

1 

7 

0 

4 








This table proves to us, that the size of the men employed Results, 
to raise the weights vertically, has considerable influence on the 
height to which they severally brought the same weight. We 
find also by this^ that the height diminUhes in a much more 

B 2 . con<k 
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considerable ratio than the weight increases; and we may 
therefore conclude, that it is advantageous to employ large men 
when it becomes necessary to draw vertically from below 
upwards; and, on the contrary, it is more advantageous to em¬ 
ploy men of considerable weight, when it is required to lift 
op Ibads by means of a pulley, about which a cord passes, 
which the workmen draw in a vertical direction, fiom above 
downwards. To find the absolute strength of these men in a 
horizontal direction, I took the following method : 

Having fixed over an open pit a brass pulley, extremely well 
made, of fifteen inches diameter, whose axis, made of well- 
polished steel, to diminish the friction, was three-fourths of an 
inch in diameter ; I passed over this pulley a silk cord worked 
with care, to give it both the necessary strength and flexibility. 
One of the ends of this cord carried a hook to hang a weight 
to it, which hung vertically in the pit, w,hilst the other end was 
held by one of the twenty men, who, in the first order of the 
following experiments, made it passf above bis shoulders; in¬ 
stead of which, in the second, he simply held it by his hands. 

I had taken the precaution to construct this in such a manner, 
that the pulley might be raised or lowered at pleasure, in order 
to keep the end of the cord held by the man always in a hori¬ 
zontal direction, according as (he man was tall or short, and 
exerted his strength in any given direction. 

I had made the necessary arrangements, so as to be able to 
load successively (he basin of a balance which I had attached to 
the hook at the end of the cord which descended into the 
pit, whilst the man who held the other end of the cord em¬ 
ployed all his strength without advancing or retracting a single 
inch. 

The following table gives the weights placed in the basin 
when the workmen were obliged to give up, having no longer 
sufficient strength to sustain the pressure occasioned by the 
weight. To proceed with certainty, I increased the weight 
each time by five pounds, beginning from 60, and intervals of 
time, having always precisely a space of ten seconds between 
them. The result of these observations, repeated several days 
in succession, is contained in the following table : 


When 
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When the coni passed over the shoulders of the workmen : 


Order. 

lbs. 

Orde/. 

lbs. 

Order. 

lbs. 

Order. 

lbs. 

1 

95 

6 

100 

11 

95 

16 

95 

2 

105 

r 

115 

12 

100 

17 

100 

3 

no 

8 

105 

13 

IK) 

18 

90 

4 

100 

9 

95 

14 

go 

19 

no 

5 

105 

10 

90 

15 

no 

20 

105 


When the cord was simply held before the man : 


Order. 

lbs. 

Order, 

lbs. 

Order. 

lbs. 

Order. 

lbs. 

1 

.90 

6 

400 

11 

90 

16 

90 

2 

105 

7 

lio 

12 

90 

17 

.90 

3 

105 

8 

100 

13 

100 

18 

85 

4 

90 

9 

90 

, 14 

85 

19 

109 

5 

95 

10 

65 

15 

105 

20 

100 




These two tables show, that men have less power in drawing Results, 
a cord before them than when they make it pass over their 
shoulders ; it shows us also that the largest men have not 
also the greatest strength to hold, or to draw in a horizontal 
direction by means of a cord. To obtain the absolute velocity 
of these twenty men, I proceeded as follows : 

Having measured very exactly a distance of 12,000 Rhin- Marching of 
land feet, in a plain nearly level, I caused these twenty men to 
march with a good pace, but without running, and so as to times, 
continue during the space of four or five hours. The following 
isihe time employed in describing this space, with the velocity 
resulting from each of them. 


Ord, 

Time. 

Veloc. 

Ord. 

Time. 

Veloc. 

Ord. 

Time. 

Veloc. 

1 

4()' 18 

4' 

94 

8 

40' 

9 

4' 

99 

15 

3i/ 17 

.V 51 

2 

41 12 

4 

85 

9 

40 

20 

4 

9(i 

16* 

41 28 

4 82 

3 

39 8 

5 

55 

10 

40 

31 

4 

90 

17 

42 25 

4 71 

4 

39 

6 

04 

11 

S(i 

17 

5 

51 

13 

40 19 

4 98 

5 

34 19 

5 

83 

12 

38 

1] 

5 

24 

19 

59 57 

5 01 

6 

35 11 

3 

68 

13 

38 

5 

5 

25 

29 

37 51 

6 29 

7 

38 7 

5 

23 

14 

37 

1 

5 

40 





It is necessary to mention, with regard to these experiments, 
that I took care to place, at certain distances, persons in whom 
I could place confidence, in order to observe whether these 
men marched uniformly and sufficiently tjulck without run- 
ning. » 


HaviRg 
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Hnving thus obtained, mot only the absolute force, but the abso¬ 
lute velocity also, of stncin! men, 1 look ilie following nieihod 
to deienniue then leh'iAP f'(»rce, * 

1 had made use of a lunchine composed of two large cylin¬ 
ders of very hard marble, which turned t ti -la veiiical cylin¬ 
der of w'ood, and moved by a h(>rse, w tiuli deserilvil in its 
march a circle of ten Rhinland feet. I’hb machine appeared 
to me the most proper to make the following experiments, 

which serve todeleniiine the relative strenglh that the met^ had 

•- 

employed to move this machine, and whicli I use hereafter to 
determine which of l'.',ulcr’s two formuliE ought to be pre- 
fei red. 

To obtain this relative force, I took here the same pulley 
which served me in the preceding experiments, by appl}ing 
a cord to the vertical cylinder ♦■of wood, and attaching to the 
Other end of this cord, which entered into an ojwjn pit, a suffi¬ 
cient weight to give successively to the machine different velo¬ 
cities. 

Having applied in this manner a weight of 2l5lbs. the 
machine acquired a motion which, after being reduced to an 
uniform motion, taking into account the acceleration of the 
weight of the friction, and of the stiffness of the cord, gave 
3'41 feet velocity ; and having applied in the same manner r 
weight of 220lb3. the resulting uniform motion gave a velo¬ 
city of 2'47 feet. I only mention these two limits, because 
they serve as a comparison with what immediately follows. 
I began these experiments with a weight of lOOlbs. and in¬ 
creased it by five every time, from that number up to 400lbs. 

I made this machine move by the seven first of my work¬ 
men, placing them in such a way, that their direction remained 
almost always perpendicular to the arm on which was attached 
the cord which passed over their shoulders in an almost hori¬ 
zontal direction. 

Thus situated, they made 281 turns with this machine in 
two hours, which gave for their relative velocity c s= 2’4.5 feet 
per second.,, We have also the absolute force, or P, from these 
seven men by the above table = 730lbs. and'their absolute 
velocity, or C =• 5‘30 feet. 

Xfieiefore,t»y substituting these* values in the first formula, 

we 
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we find the relative force p s* 205lbs. which agrees very well 
with what we have just found above. 

If instead of this flrst formula, the second be taken, it gives 
p = ]53lbs. which is far too little. 

By this it is evident, that the first of Euler’s two formulae is Euler’s first 
to be preferred in all respects. I have also made a great num- 
ber of combinations, and I almost always found the same 
effect. 

Dividing the 203]^bs. which we have just found, by seven, 
the number of workmen, we get 29 lb 5 . for the relative force, 
with 2*45 feet relative velocity for each man, which is rather 
more than the values commonly adopted in the computation 
of machinery. A numb*£r of other observations on different A man's 
machines, which I intend to relate another time, have given 
me the same result; that is to say, we must value the mean veloc. per 
human strength at 29 or ^SOlbs. with a velocity of 2 ^ feet per ®®vond. 
second. 

To obtain the ratio of the strength of a horse to that of a 
man, 1 had the same machine moved by a horse, without alter¬ 
ing any thing j and 1 found by ten different horses which I 
used successively, that a horse makes 603 turns in two hours 
instead of 281 ; therefore, by supposing the static motion of 
a horse seven times greater than that of r man, we find that 
the former has 5'3 feet per second of velocity. 

By this it is evident, that the effect of a horse is fourteen Horses exceed 
times greater than that of a man, or, which amounts to the 

® m drawing, 

sapifi thing, fourteen men roust be used instead of one horse. 

Hence it appears, that it is much more advantageous to employ 

horses than men in moving machines, if other reasons did not 

jrequire us to prefe? men. 

J have also made a number of other interesting observations 
on horses and oxen, which are likewise used in moving ma¬ 
chines ; but as 1 am now waiting for observations of this kind, 
which other persons are making according to my plan, 1 shall 
reserve them for another memoir. 
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An explanatory Statement of the Notiofis or Principles upon 
which the systematic Arrangement is founded, which was 
adopted as the Basis of an Essay on Chemical Nomenclature. 
By Professor J. Berzelius. 

{Continuedfromp. l66.) 

Indication of A FTER this general review of the changes which appear 

madp'inon* jlJL, *0 be necessary in the theory of chenniistry, I shall have 

tJip rombiiia- the honour to present to the academy the results of some ex- 

tions of metals periments upon the cotubmatiotis of Various metals with oxi- 
wjth oxigen . * 

and with sul- S®ti and with sulphur, made with the intention partly of deter- 

phur for deter-mininpr their composition with greater precision, in order to 
mining their r ,.. . .... i 

composition, refute certain incorrect notions respecting their nature, and 

their electro- partly to ascertain the electro-chemical nature of those metals, 
tnre, and ida- place they ought to occupy in the system among 

tions. the other combustibles. Much remains yet to be done on 

this subject, because the field to be explored is so extensive, 
that each individual step appears relatively of small magnitude. 
My researches have been made upon the oxides of tin, tellu¬ 
rium, gold, platina, palladium, lead, zinc, and manganese} 
and at my request the following metallic oxides have been ana¬ 
lysed, namely, those of cerium by M. cle Hisinger j those of 
nickel and cobalt by M. RathofF j that of bismuth by M, La- 
gerbjelm; and those of mercury by M. Sefftroud j and these 
chemists solicit the honour to publish their works ip the Me¬ 
moirs of the Academy. 

Ammonhim? 1 should also have wished to add to these experiments 
that of the production of an amalgam of ammonium produced 
an anhydrous ammoniacal salt; and though in my experi¬ 
ments on that subject, an amalgam of kalium has produced an 
amalgam of ammonium in the subcarbonate of ammonium, 
prepared with the carbonic acid gas and dried ampioniacal gas, 

I shall not venture to present the same to the Acadamy as a 
well-determined result, because I have not yet had an oppor¬ 
tunity of examining to what degree 1 may have succeeded ip 
pirating with materials perfectly deprived of water. It is, 

never- 
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fievertheles8> clear, that the success of an experiment of this 
nature would be decisive as to tbe nature of ammonium. 

/. Concerving tlie Oxides of Jntimonium. 

Notwithstanding tlie labours of chemists have, perhaps, been Ou the unm- 

niore frequently employed upon tins metal than upon any her, fcc. ot 

, I 1 . I , /- 1 , • . antimomal oX' 

other, we have hitheito possessed but few data respecting the ijes. 

number and the nature of its oxides; and ibe information 

given in elementary works is often contradictory the one to the 

other. The chemists who have operated the most successfully 

upon these oxides are, MM. Proust, Thonard, and Bucholz. 

Thenard, guided by-the principle of unlimited combinations 

advanced by the illustrioutf* Berthollet, found that antimony 

produced six different oxides, that is to i:iy, one black, one 

chestnut brown, one greyish whiic^piid fusible, one white and 

not fusible, one orange, and one yellow, in which the quantity 

of oxigen differed no more tffan one or two per cent. Proust, 

on the contrary, found no more tiian two oxides, of which he 

has determined the composition with considerable accuracy j and 

Bucholz, who repeated the expeiintents of Thenard with the 

intention of examining them, could find only two degrees of 

oxidation precisely the same which Proust had described. I author 

have found-as mai^^ as four, whicli it is incontestible tfist hasfounil four. 

Thenard saw, though he did not well distinguish thCfm from 

the mechanical mixtures of different degrees of oxidation, 

which are very frequently obtained ^ and though he has given 

no other distinctive character than the colour, which is so often 

fallacious. 

I must observe, that the antimony employed in all my expe- Antimony was 

* periments was purified in the following manner : I reduced it pnritifd by tu- 
, . , . . , , I- -j r .• Sion with its 

to powder, and mixed it with the white oxide ot antimony, 

which I ihen exposed to fire till the mixture was fused. If 
the fused oxide, which flowed above the metallic bottom, was 
found to be coloured after cording, I repealed the same ope¬ 
ration. 

1 . Suboxidum slibicum is form' 1 when tlie metal is exposed Snhoxidum 
for a long time to the action of a; humid and warm atmos-shhicnin; ^ 
pliere. It forms an extremely thin coat of a blackish grey a!,^ 0 KpiH?re 
polour, which prevents all faitber action of the atmospherd'blackish grey, 
upon the parts so covered. In order fo obtain this suboxide in 

f larger 
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larger quantities, a piece of antimony, fused in a tube of glass, 
to give it a convenient form, was employed as the positive c(mi- 
diictor in the decompoittion of pure water by a voltaic pile of 
fifty pair. The antimony produced oxigen gas in extremely 
small bubbles, but, at the same time, it became covered with 
a grey pellicle which became almost black when the metal was 
dried in the air. That part of the antimony which was covered 
by the cork had preserved its metallic brilliancy, and the diffe¬ 
rence between the suboxided surface and clear metal, was vpry 
marked. But as even in this experiment the suboxide did not 
appear visibly to increase as soon as the pellicle was formed, 
1 employed antimony reduced to powder as the positive con¬ 
ductor, and touched at the bottom' by the point of the platina 
wire. This point produced oxigen gas, which, from time to 
time, rose through'^the powdsr, and this last began to be covered 
with a lighter and bluish powder. ^ After some days this pow¬ 
der had increased so much as to be capable of being separated 
from the metal by means of levigation. This becomes nearly 
black by drying, and, when rubbed with a polished bloodstone, 
did not give the smallest trace of metallic brilliancy. When 
thrown into muriatic acid, this fluid emitted a slight smell of 
hydrogen, and a few instants afterwards, metallic particles were 
seen swimming in the acid, and were more easily precipitated 
by soda than the powder before the action of the acid. The 
suboxide of antimony, therefore, possesses a property common 
to most of the suboxides, of being decomposed by the action 
of acids, by concentrating the oxigen upon part of the me¬ 
tal to produce a base combinable with the acid, and reducing 
the other part to the metallic state. 

1 have not been able to produce this suboxide in a sufficient 
quantity to analyse it; but 1 shall hereafter shew how it is pos¬ 
sible to find its composition by calculation with some degree 
of probability. 

2. Oxidum siibiosum. The characters of this are very well 
known from the experiments of Proust and Thenard. It has a 
dirty white colour, is slightly soluble in water, is easily fused by 
a cherry red heat into a yellowish fluid. The mass, when 
cold, is crystallized in the manner of asbestos, but the groups 
of crystals ^cross in evciy direction, and it is not difficult to 


b^k their continuity. 


c. In 
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a. In order to determine the quantities in the composition Formed with 
of this oxide, 1 digested tei^ grammes of antimony with nitric 
acid until they were completely corroded. I then mixed the trie acid, 
liquid with much water, and washed the precipitate with 
water until that duid came off without being capable of r.ed- 
denioL’ turnsole. The oxide thus obtained weighed, when 
dry, 12U03 grammes ^ and, in order to drive off all water, 

I expt)sed It in a glass capsule to an heat not as high as ignition, 

but it took file on a sudden, and continued to burn like fungus. Takes fire by 

(or tinder) at the same time subliming in a thick while smoke, 

of which part was condensed on the sides of the glass. The white. 

powder, by this means, became as white as snow, and weighed 

12*3 giammes. 

h. As this analytical method did not appear very'good, I Another mr- 
mixed in a small glass retort ten g;<ammesof murias hydrargy- 
riens (corrosive sublimate) ip powdei, with twenty grammes of corros. snbli- 
powdered antimony. The atmospheiic air of the retort hav-^“ **“**^* 
ing been expelled by hydrogen gas, and a small receiver filled 
with hydiogen gas being also applied, I gently heated the mix¬ 
ture until the murias siibiosus (butter of antimony) came over, 
and lastly 1 heated the body of the retort red hot, to distil over 
the mercury amalgamated with that part of the antimony which 
had been added in excess. The quantity of 16,98 grammes f'om tJw 
of antimony remained in the retort. Consequently ten tiilflAttL^dc- 
grammes of murias hydrargyricus had been decomposed by rninposod by 
3 02 grammes of antimony. But 100 parts of this salt contain nC 

5 ' 75 of oxigen combinable with other metals. 100 parts of antin', tlu- 
antimony had, therefore, been combined with thirteen parts 
of oxigen. w ere dodiicul, 

I repeated this experiment several times without having 
everobtainedi||sultsperfecily equal, but varying, as for example, about oxi* 
1 9,35 or 19,08 parts of oxigen for 100 of antimony The 
causes of error in this experiment may be several. For in- • 
stance, it is possible that the mercury may be so adherent to the 
antimony as not to be separated but at a temperature which 
would also carry over a little of the latter; and it is also pos¬ 
sible that a small quantity of mercurial muriate may arise be¬ 
fore decomposition along with (he vapors of the muriate of 
antimony. It Is, therefore, probable, that these experiments 
may haVe given the quantity of oxigen rather too great. 

' hK 
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Indirect me* In my estiays on determinate proportions, I have often ascer- 

fhod oi «•«- tained the composUton of an oxide, which was difficult to ana» 
ducin;; the , . , ^ , .. .. . . /• . 

rnmponents ly>n With exactness, by analysing tho sulphuret of the same 

uf an oxide, metal, and calculating the composition of the oxide from this 

analysis. I endeavoured to do this in the present case. 

Snljdiuret of 3 Sulphuretum stibii, I mixed 100 parts of pulverized an- 
aiitiniony was , 

made by heat- bmony with 500 parts of very pure cinnabar, and I exposed 

iny: antimony the mixture to heat in a retor^ When the cinnabar appeared 

to be entirely decomposed, and the excess driven out of the 

bulb of the retort, 1 left the sulphuret of antimony in fusion 

for several minutes at a cherry red heat, and then took the 

retort from the fire. The sulphuret of antimony weighed 

137*3 grs. In the upper part of^tbe retort I found a small 

quantity of a reddish substance sublimed. I supposed it to 

be cinnabar not completely fixpeiled, and heated the sulphuret 

again in the retort till it boiled. The red substance w*as in- 

creased, and I at last discovered that it was crocus of antimony 

produced by the access of air. As the sulphuret of antimony 

is slightly volatile in a very elevated temperature, the result of 

Inference that experiment likewise is not very exact j but it may, how* 

18 6 parts 0 X 1 -ever, be inferred, that the quantity of oxigen in the oxidium 

antimony stibiosum cannot be less than 18*6 for one hundred parts of 

form this metal. 

4 .*Whiteox- 4. fFhiie oxide of anlimany*. (a) Two parts of pulverized 
ide.fa^Antim. antimony oxided (in a phial carefully weighed) by pure nitric 

oxided mass strongly ignited in the phial, pro- 
td. duced in different experiments J25*8, 126:13, and 127'8 parts 

of white oxide. 


Cause of iiv 
accuracy. 


(h) Antim. b. 100 parts of pulverized antimony first dissolved in nitro- 

dissolved in muriatic acid, and then precipitated and well w^ashed with 
nitro-miir. . , r 

acid, and pre- water, produced a quantity of oxide of antimony, which, after 

cipitated by strong ignition, weighed 126'56 parts. The acm liquor, after 
water and ig* ... • . , . . .... , . - 

nited. « dilution, contained no more oxide, and did not become turbid 

Deduction, by saturation with an alkali. The experiments appear, there- 

100 antim. and prove, that this oxide does not contain less than 25*8 

gcii, which u nor more than 27*8 of oxigen to 100 parts of metal. We see, 

nearly \% time* therefore, that this oxide must contain ll times as much oxi- 
thc oxtgen in 

the secand ox- « * 

Ide. * I shoK hereafter explain why I do not here use the words oxiium 

stiiwaoi.—B. 


gen 
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gen as the preceding degree^ though the exact number was not 
ascertained. 

In order to obtain a more determinate result by another pro- Exp. The ox- 
cess, I endeavoured to reduce the white oxide at the first degree 
of oxidation by means of metallic antimony. 1, therefore, mixed heated witli 
the metal in extremely fine powder, with less of the oxide )"the*com- 
tban would have been required to oxide the metal. I intro* binatiuu was 
duced the mixture into a small ^ial, of which I drew out fisc, 

the neck into the form of a cajmlary tube. The body was 
bedded in sand in a small crucible, and exposed to a sufficiently 
strung fire to make it red-hot; and, at the moment when the 
matter entered into fusion, 1 hermetically closed the end of 
the capillary neck, by raeltilsg the extremity, and 1 left the 
mixture in that heat for half an hour. Three grammes of the 
white oxide of antimony had oxide^ 0*323 grs. of metallic an¬ 
timony, and atforded a fusible oxide. 1 reduced this again to 
powder, and mixed it with ^wdered antimony, after which 
1 fused it in a similar phial ; but in its present state it was ca- 
pab’eof dissolving only a small quantity of antimony, which 
would have been correspondent with 0 03 grs. of antimony 
upon the whole quantity of oxide. The fused oxide which 1 
had obtained by this operation, was of a pearl colour, its frac¬ 
ture crystalline, granulated, and very compact j it was ex¬ 
tremely coherent, and difficult to break, and all its external 
properties proved that it was not a pure stibious oxide. I re¬ 
peated this experiment several times, and always found that 
the white oxide, fused with metallic antimony, dissolved one- 
thifd more^than ii before contained j that is to say, that 100 lOO parts ox- 
parts of the oxide can oxide an addition of 26 parts of the 
metal; and if we attend to this result, which is determined metal, 
with the utmost possible accuracy, we shall find that the fusible 
oxide produced, f)f which the external characters are so diffe- 
ent from those of the oxidum stibiosum, cannot be the same , 

as this last but that it must be a combination of the oxidum forming a 
stibiosum with the white oxide in such proportion that the oxi- 
gen of the former is double that of the latter. Such combina- oxides of dif- 
tions between oxides of difterent degrees of the same 
are not verj rare, though they have not hitherto been much ’ 
attended to, or else have been considered as diffierent degrees 
of oxidation of the metal. I reduced the oxide into powder. 

» and 
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Riid digested it with the surtartrate of potash: the stibiotis 
oxide w'as dissolved, while the white oxide was separated in the 
form of an extremely white and voluminous powder. 

In order to compare the quantity of oxigen in the white 
oxide with the quantity of sulphur which can combine with 
the metal it contains, I mixed JOO parts of white oxide with 
100 parts of sulphur, and heated them together in a small phial 
exactly weighed, which bad a narrow neck, and of which the 
apeiture w'as closed with a sropper of charcoal. The heat em¬ 
ployed was at first very gentle, until the disengagement of sul¬ 
phureous acid had ceased, after which I heated the phial amidst 
the burning charcoal until the uncombined sulphur was entirely 
dissipated, and thebuton ofsuJphAret remained infusion at the 
bottom of the phial. It weighed 107“25 p. < Although the 
volatility of the sulphuret pf antimony could not be perfectly 
obviated in this experiment, I have reason to think, that the 
length and smallness of the neck' of the phial prevented any 
loss, and Aore especially as the mass was never so much heated 
as to put it into a state of ebullition^. 

(To he continued.) 


III. 

A Reply to Dow Joseph Rodriguez’s Animadversions on Part 
of the Trigonometrical Survey of England. Dy Olinthus 
Gregorv, LL. D. (>/’ the Royal Military Academy, IVuoU 
tvich. 

To IF. Nicholson, Esq, 

DEAR SIR, 

W HEN I say that I have been greully surprised to see 
in the second part of the Philosophical Transactions for 
1812, Don Rodriguez’s animadversions upon part of tl^ .£ng- 

* I never operated upon a substance wliicii in general afibrded me 
re.sults .so various as antimony and its oxides. In order to ascertain 
wlicther the oxides, which an* often obtained with less oxigen than 
they ongiit to contain, liave been volatilized with tlie acid employed 
for their oxidation, I heated such an oxide with sulphur, and converted 
it into hulphuret, ino p. of antimony produced of yellow oxide, 
which by ignition left IS.'i’S of white oxide, and these produced with 
siilphul*'l37‘.5 of sulphuret. It appears, tiicrefore, that these oxides 
contain eonibinatious of different degrees of oxidation, wUidi prevent 
the satttltbtion 'witli oxigen, 

•ft ‘ lish 
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Jtsh Trigonometrical Survey, I conjecture that I am merely tional stirvtsy 
describing a feeling which has been more or less experienced ^hU.,lTaB«.' 
by every man of science in the kingdom. The publication of 
an attempt by a foreigner to cast discredit upon a great national 
undertaking, in the transactions of the most eminent philoso¬ 
phical institution of that nation, the Royal Society,—that is, in 
a work which learned men on the continent contemplate as a 
fair picture of the science and genius of England, is, 1 believe, 
a thing unprecedented in the history of literature. If the 
great work which Don Rodriguez has taken upon himself to 
examine, had been really reprehensible, it would still have been 
extraordinary that he should have been permitted to give his 
censures currency in such a\vehicle ; but how much more ex- 
raordinary must it be thought, if, on inquiry, it shall appear, 
that his strictures are causeless, and therefore unjust. This is 
an inquiry which every man of competent information, who has 
at heal t the honour of his country, has a right to institute j 
and, however unpleasant the undertaking may, in some re¬ 
spects be, I enter upon it without delay, because Colonel 

whose reputation is so deeply implicated in this busi- ‘ 

ness, is at present prevented from giving Don Rodriguez’s 
paper that decided and complete refutation which it will here¬ 
after receive at his hands, and because his silence, though una¬ 
voidable, may be construed into defeat. 

Impressed by these considerations, I propose, in this com-j)i-. g.’s rca 
munication to show, that the observations of this ingenious ^'1**^'* 

foreigner are, on all his main positions, unfounded : and, al- 
though the matter under investigation is, in general, so nearly 
elementary that any man of moderate scientific attainments 
might safely rest the truth of Jiis assertions upon his own cha¬ 
racter and their intrinsic evidence ; yet, lest it should be ap¬ 
prehended that, on this occasiou, my judgment may be warped 
either by strong national feeling,* or by private attachment, I 
shall fortify my positions, as I go along, by such authorities as 
neither Don Rodriguez, nor any other person, will be inclined 
to question. 

Before I proceed to the points which Don Rodriguez selects 
as the basis of his animadversions, it may not be tbou^t im¬ 
proper if I briefly advert to what appears his main, if not his 
sole, object, in making those animadversions at all. I shall 
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not, I hop>e, be deenned uncandid, if I say, that to me this 
object appears to be no other than the depression of English 
(and perhaps other) ingenuity and exer^jon, in order to the undue 
exaltation of the French scientific character. To this end, as 
srientihe cha- it would seem, (for to what other purpose can it be ?) we are 
’ told, that in consequence of the general impulse which the 

human mind received” from the French revolution, the mem- 
»t tlie expenco their Academy of Sciences invented new instru- 

ttt all uthei-s. menls, new methods, new formulae,” for the purpose of ascer¬ 
taining the figure of the earth, &c. and commencedan im¬ 
portant undertaking, almost the whole of which consisted of 
something new in science.” I have no wish to depreciate the 
value of the discoveries and improvements of the French ma¬ 
thematicians j yet surely I may afnrm, that much had been 
done with respect to the grand topic in question, long before 
the French revolution. Did not Euler invent ‘'new methods 
and new formulx” for this express .purpose, and publish them so 
long back as the year 1 753 , in the Berlin Memoirs ? Did not Di- 
Ntcb*^*Journ Sfjour much improve this branch of analytical theory ? 

New Scries, Did riot Professor Playfair solve the general problem in all 
its useful varieties in the Edinburgh Transactions, before the 
publication of Delarnbrc's investigations ? Did not General 
Roy, and the subsequent English measurers, publish ingenious 
forittulae in the riiilos'ipliical Transactions, although Don Ro¬ 
driguez insinuates, that i!:oir methods are kept back ? And, 
with respect to actual admeasurements, might not the Don 
have learnt from the Philosophical Transactions (see vols. 75 , 
77> 80j &c.) that government surveys were commenced in 
Scotland so long back as 1 745, by Lieutenant-General Watson ; 
that in 1775 the work was continued j that in 1783 an autho¬ 
rized committee or deputation of the mathematical philosophers 
of England and France met at Dover to concert the best means 
of carrying a series of triangles from Greenwich to Paris ; that 
the vvork was soon after pursued by the appointed persons in 
both countries ; and that, from that period it has almost regu¬ 
larly proceeded in England, whatever interruptions it may have 
experienced in France ? How, then, can a writer insert in 
the Philosophical Transactions, where evidence to the con¬ 
trary abounds, a paper from which all who arc unacquainted 
with the histbry of this important class of operations, would 

conclude 
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.i^Qc!lode» th^t .^hey eriginated in the determination of the 
tp ^* eatahli^h .a 3 y 8 tem of weights and measnrea**’ 

To 4he same end, apparently, tenda the Don's psitertton* that 
** Swedish Acadep^y of St-iences, eneouraged hy the success 
iff the operations conducted in Fratice, scat aUo three of iu 
members into lapland to verify Mtdr former measurement." 

Bw the natural,tendency of this statement is to produce the Historj of th#' 
^belief, (bat IheaKcent operations of the Swedish philosoplters Lap'and 

• u LI • .. . .r I « . ... ' nteasHre 

were wi bunutie umtatjon of the Erencb, and that they were 
undertaken for .the pui;po«e of verifying, or of cocrectiog, M«r 
stwn fornter .admeasarement; in both which respects the co- 
louiing^iven is widely diCerent.frora the truth. The Lapland 
measure in 175^6 was not conducted by Swedish, bnt by french 
academicians j fmd the cprreotion of it was propo^d long be¬ 
fore.the French .revolution. The fellowipg are the true cir¬ 
cumstances, of .the cai»e, as J received them from a learned 
Swede. Jidelanderhiplm, the venerable,president of the Stock¬ 
holm achdemy, had almust from hi'^ youth doubted the accuracy 
of the operations pf 1 y.'Xi, and sought anxiously for an %por- 
tunity of repeating them j but walled many years .before he 
could avail himself of a favourable conjuncture of circum¬ 
stance, although latterly .he had found in M. Svmberg, a young 
man of great talent and activity, 10 conduct the operative parr. 

After hearing of the new measure of a degree by MM. 

JDelambre Mechain, be vvrote to some of the Frengli mathe¬ 
maticians on (he subject, but wiih .no intention of soliciting 
them to visit Lapland. Soon after this, Buonaparte, at the and of Rno- 
suggestion of the then national institute, .tt-rote ^ per- 
sonally to4he.late king of Sweden, requesting permission for of Swedtu, 
sotQ^membeiy of. lhat, body 0 proceed to Lapland, in order to 
determine an arc of the meridian. That high-spirited young 
monar^ replied, that he would, consult his own Academy of 
Sesmeesat Stockhokn, whstiMrsuoU an operation was desirable 
fcMT tbe interests of science; and if they were of that opinion, 
he bad no doubt be could find Swedish mathematicians com¬ 
petent to the undertaking. Hence MM. Svmberg, Qfverlom» 

Holmqum, and Palander, were appointed to examine and re¬ 
peat the measure of the French academicians; and this is what 
Don Rodriguez terms the expedition of three of the Swedish 
academicians ** to Lapland to verify their former measurement.” 

VoL. XXXlV.-No. 159 . k ' With ' 
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With the same .spirit, it is'natutal to suspect, Don Rodriguet 
speaks of Colonel Mudge as a ikilful observer," and merely 
such; adding, that “ one cannot but* admire the beauty and 
perfection of the instruments employed” by him : while, when 
he chnracterises the labours of tiie French measurers, he 
assures us they “ merit the highest degree of confidence/’ and, 
** by llie sanction of such an union of talents, give such a de¬ 
gree of credit and authenticity to their conclusions, as could 
scarcely be acquired by other means.” I shall not animadvert 
upon this invidious contrast; but simply remark here, that 
the Don adopts a .strange method of verifying his positions. 
He admits, that Colonel Mudge i.s a skilful ohserver, who 
knows very well how to emplo/ his instruments ; and, that 
there may remain no doubt on that head, publishes a long paper 
to prove, or at least to show it probable, that he has made a 
mistake of 4^ seconds in the determination of a zenith-distance. 
This tiiiimadverter has, as he assures us, gone through all the 
Colonel’s compulations by different processes, and found them 
corre^ft, or only evincing very trifling discrepancies, such as 
may naturally arise tioin the diversity of methods ; yet he 
cannot find in his heart to drop a single word of commendation 
on him as a computer or as an investigator. 

Xl>cpreceding reniatks will’suffice, 1 apprehend, to render 
manifest the probable object of Don Rodriguez’s paper. I 
shall now proceed to enquire how far the reasons assigned by 
this gentlemen bear him out in his attempt to throw suspicion 
upon the operations of Colonel Mudge, in measuring an arc of 
the meridian. The Don’s p'q>er, it is true, is rather desultory 
and unconnected ; but, I tiust I shall neither misiepresent him, 
nor do injustice to his arguments, by endeavouring to reduce 
them to the following order: 

1 . Colonel Mudge’s observations must be wrong somewhere, 
because his results do not correspond with those of the French 
measurers. This is not positively affirmed, but every where 
.strongly implied : for Don R. assumes his value of the radius 
of the earth's equator from the French mealurements and com¬ 
putations j and he takes it for grart^ed, that the fraction exhi¬ 
biting the ratio of the difference of the earth's axes to the 
major axisj’technicqlly termed the compression, lies somewhere 
between those limits, ( -i- and _L_ which, a superficifll ob- 
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server would adopt as most suitable to the French operations. 

Such assumptions, by tb^ way, are neither consistent with fair 
criticism nr>r with sound logic: for the grand object in measuring 
arcs of meridians is to deteumine the ratio of the earth’s axes 5 
and when, in the course ofany such admeasurements, avowedly 
remarkable anomalies arise, it is a mere peiitio prinvifni to con- rj.|ic Frenrh 
elude that there must be some error in the astronomical olserva- opt rations 
tinns, because irregularities as great or greater than those 
which the operations indicated, result from computations rest- laritic*-. 
ing upon a gratuitously assumed ratio. 

But some of the French operations at home, compared with 
tJiose at Peru, give about for the compressioii*. Be it so. 

That is no reason why any such ratio should be adopted, as the 
test by which to try tlic accliracy of English observations. Don 
Bodriguez himself, when applying the same test to the French 
meridian, thereby detects iwegularities, and great ones too ; yet 
does not whisper the gentlest hint that they were occasioned by 
inaccurate observations. Why not ? Because M. M^chaiu 
handled instruments with great delicacy, and was possessed 
of peculiar talents for this species of observation ” So that a 
gratuitous assumption should suffice to render English observa¬ 
tions doubtful, while it leaves tlie accuracy of French ones 
unimpeached. To me it appears that a-candid ciinc would, in 
analogous circumstances, make atialognuN inferenc es; and not 
sift one class of results to the bottom, while he satisfies himself 
with merely glancing at the surface of the other class. Had he 
examined the French measures a little more minutely, be 
would, instead of adopting them as his standard, have found that 
they exhibit far too great irregularities to be entitled to that 
honour. Taking the results of the operations ofDelambre and 
Mechaiu, as subdivided naturally by the assumed stations at 
Dunkirk, the Pantheon at Paris, Evaux, Carcassone. and 
Montjouy, and ajiplying to them the principle develoned by 
Legendre, in which, “ the sum of the squares of the errors is Some anoraa* 
mad^ a minimum," the requisite compression is Fienclr^ 

•then the deviations from “what the theory w'ould require are, at 
Dunkirk—2"'23, that is, nearly 2 | decimal seconds; at the 
Pantheon, •+• 5"-(53 ; at Evaux, — 4"70 J at Carcassone, 

* Biot, Astronomic Pliysique, tom, y p, 151’, 

S 2 
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4-^''’34. Here the cotnpression which agrees best with the 
L'bservattons is mere than double wb?t it ought to be. If a 
mediinv compression bad been chosen, the errois at the several 
j-'.ations would have deviated still farther from the probable 
^•rrorsof observation. Don Rodrigue* will find (hisconfirmed 
by Puissant, Ghd(isk, pai. isy. 141, and by Laplace, Exposition 
du Systhie da M6nd£, Liv. i.eh. 12. After he has duly reflect¬ 
ed upon the deductions Of those pliilosopliers, he will, perhaps, 
be convinced, that be has been rather precipitate in taking tire 
French operations as a standard. 

} K.«■: J But, secondly, this writer infers that there must be some error 

••asm*. i« i«n. in ColoBcl Mudge'fi observations,/-because they tend to shew 
that the terrestrial spheroid is very irregular. All the measure¬ 
ments “ which have been hitherto made in the northern 
hemisphere, are (he tells us) extremely sdiisjaetory by their 
agreemenif and give us great reason to presume, that the general 
level of the earth’s surface is elliptical and very jro," 

'' There would not have remained the smallest dault respecting 
the earth being flattened at the poles,” but for themeasure¬ 
ment performed in England.” But ^ this measure aloiw would 
lead to the supposition, that the earth, instead of being^flattenad 
af the poles, is, in feet, more elevated at that part (the author 
meansYi^rc parts) than at theequator, or at least, that its surface 
is not that of' a regular solid." The degrees, in feet, increase 
ns the latitudes diminish, which, says Don Rodriguez, ^'eacites 
a suspicion of some incorrectness in the observations them* 
selves;” whereas, the only fair tnferenoe is, that an rnrafer 
situation is very ill fitted to promote the determination of the 
figure df the'earth. Let us see, however, how ** satisfactory" 
former measufes have been by their agreemmt" and how 
completely they prove that the earth’s sarfeee is ** very reguiariy"- 


Forms'' clliptkal. Licaille^s degree in (at. .^5® K. cotiipared -with 
meatnres do Boagoer’sat the equator,ogives for the compficsstoti 

withiBougueFs equatorial, gives -The 
1 ^ 0 %. -Spsnbh'degr^ at the equator, with tne French degree lat. " 45 ®, 
* * gives 'Bosoovich’s Italian degree, lat.43^ compared with 


'fiouguer^s^t the-equator, gives -Bishop Horsdey, by-a 


ttteaonf twelve ditferent elfiptidties, dbtaffis 


fiofcovicb, taking a mean from all the measures of degrees, su 

as 
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as to ni£^e the positive and negative errors eqoah obtains Sonumary of 
lialande. bjt con»pai'i»>g Father Lebgaoig’s degrees in Germany »ta**^“^“***5 
wMh eight others in diflPerent latitndesj gets And the 

recant measures in France give, as we have seen, Such 

is a sunamary of the evidence from which it Is to be concluded 
that the earth is “ elliptical,” even “ very regularly so.” General 
Roy, wlto had g(^ a habit, not very uncommon among scientific 
Englishmen, of deducmg reasonable conclusions from anomalous General 

appearances, and not twisting them to suit a fanciful hypothesis j Ro)’s deduc- 
asaumed seven different spheroids of varyiiig ratios between 
and and, on finding that none of them corresponded 
so uniformly as might be^ wished, with the operations in 
different latitudes, made these inferences : Hepce it is 
obvious, that the ares of an ellipsoid, however great or smaU 
the degree of Us oblatenass may be, will not any way €Wfe^pqn4 
with the measured portions of the surface odf the earth.” 

“ Hence it is that philosophers are not yet agreed in opinion 
with regard to the figure of the earth j some contending, that 
it has m regular Jiguret that is, not such as would be generated 
by the revolution of a curve around its axis.” And again, aftcf 
specifying some other facts, from all which we may capcludf, 
that the earth is not an ellipsoidV 

Nor is this opinion peculiar to General Roy, it is ctHtimoR* 1 
believe^ to all who have contemplated the subject, excppt Pop 
Rodrigue?. Thus, Puissant, at p. 187, of his *^7* p„ijgant’# 

comparaison des divers degr^s measurfs 4 Tequateur, en dedaettons 
France,eD Pensylvanie^eic.donne lieu 4 decider que Ifs mcridienii 
■ont difr6rens entreux et n’ont pas la forme elliptique.” And at 
p. 222. ** D’on I'oD doit conclure que la terre n’n pmnt la forme 
r^nli4re que Ton serait tente de lue altribner.” To the saipe 
purpose writes X^aplace, at p. 5Q of his ** Exposition *' Les Lapl^e's 
degres du nord et de France donnent pour I’eHiptlcitd de 
la terre, que les degr€s de France et de i’cqialeur, donnent 
4gale a j i) paroit dcsic que la terre est sensibfeiiRfitBt 
differente d'on ellipsoide. 11 y a m^tne lieu de cioire ^u'die 
n'eti pms un soiide de rivolution, et que ses deux haiiUpli^res ne 
aont pas semblablesde cliaqueccd6 de I'equateur. 

It is curious, however, to observe (l^t, notwithstanding this 
extreme want of uniformky, in the results furuished by terrea- 

• iris! ' 
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trial admeasurements, those which are deduced from astronoN' 
mical theory, and the oscillaiions of ^pendulums, correspond 
'riic only Infe- ''^ry nearly. Thus, Laplace's deduction of the compression 

\\lnrh froiT, lengths of pendulums in different latitudes, is 

;>:;i CO are those 

from |tcndu- (See Puissant, 7 'opograpkie, &c. p. 60 '.^ Clairaull s well known 
modificalion (»f Newton’s theorem, derived from the diminu¬ 
tion of graviiy, givesThe phenomena of the precession 
of the equinoxes and (he nutation of the earth’s axes, give 
tor the maximum limit. A lunar inequality in longitude 
depending upon the earth’s ellipticity, and expressed by — 
20^^ 987sin.fi of the moon in longitude, requires the com¬ 
pression to be between and but neatest the latter 

limit. And a lunar inequality in latitude, depending also on 
the coinpres.sion, and expressed by —- 24 " 6914 sin. J> , requires 
the compression to be between and «till leaning to 

the latter limit. So that the rtltio of the earth’s axes, as 
deducible from these independent tlieoretical considerations, 
lies within much narrower limiis than we can get in any 
other way. But this does not affect the truth of the preceding 
remarks. It serve.s principally to .shew, that whatever may 
have been the derangement.'* of the terrestrial spheroid .since 
its original formation, they are not such as have differently 
affected the several phenomena occasioned by its aggregate 
attraction : while a veiy slight consideration of the effects of 
the deluge, of earthquakes, of volcanic operations, of exlenaive 
dislocations of strata, &c. may serve to convince us, that, 
however regular the earth might once have been in its general 
shape, there is now no rea,son to expect that “ very regular” 
surface Aom which Don Rodriguez persuades himself, there 
ought to be no essential deviation. 

A-idreason^f 3 - Don Rodriguez is farther conhrmed in his opinion, that 
f there must be an error in the observations, especially at Arbury 

Hill, of “ nearly .5 seconds,” because he thinks no such 
anomaly as that can tairly be ascribed to the effect of local 
attractions. He does not deny “ that irregularities of the earth 
and local attractions may occasion considerable discrepatreies 
yet he does not believe they can ever produce a deviation of the 
m^gnitude^just specified. Here again he is at war with the 
4^sions, 1 believe, of all preceding philosophers who have 
‘ ' directed 


Reniarka on 
this fact. 
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directed their attention to this subject. There are, obviously, 
three.q|use$ which may jointly or separately occasion a deflec- of the plumb- 
tion of the plumb-line'from the true perpendicular to the line, 
earth's surface j namely, an insular situation, the attraction of 
naountains, and strata aigjnequal density beneath the surface ; 
and cither of these may be productive of considerable effects. 

To arrive in the easiest manner at an estimate of the effect 
upon a plumb-line arising from observations made in an insular 
situation, let Don Rodriguez imagine the simple case of a 
liiahgular island so posited on the surface of an aqueous 
spheroid, that a meridian shall run along ftom its vertex, directed 
northward to the middle of its b.ase ; he will peiceive that, in 
such a case, as an observer 'proceeded from the south towards 
the north, there would be a constant vaiiation in the deflection 
of the plumb-line j in such manner, that there would be only 
one point on the meridian, where the attractions occasioned by 
the island itself should be so counterpoised and adjusted, that 
the true and observed vertical lines should correspond. Pursu¬ 
ing this hypothesis, with the requisite modifications for a 
neighbouring continent on the south, and an immense ocean 
north, he will find that the singular order exhibited by the 
English estimates of degrees, though an unexpected, is by no 

means an unnatural, consequence of our insular situation. Dr. button oii 

■ . -11. ) • • tbc deflection 

Hutton has treated this very point with his usual perspicuity, jusutar 

in a valuable note at page 198, vol. ii. New Ab 7 idgment of the situations. 

Philosophical Transactions, published in 1803 . J hat note is 

too long to be copied into this place j I shall, therefore, merely 

transcribe the Doctor’s concluding inference : “ Hence also 

it follows, that insular situations must be worst of any ; having 

the plumb-line deviating to the north at the south end of the 

line, to the south at the north end, to the east at the west side, 

and to the west at the east side •, thus producing errors in all , 

^observed latitudes aud'longitudes.” • 

Laplace, most probably alludes to this kind of effect, bt p. 59, Laplac* ditto, 
'' Exposition," where he speaks of the much more extensive 
attractions than those of mountains, of which the effect is 
sensible in Italy, England, &c. 

That the deflections of the plumb-line, and the consequent 
estimate of the lengths of degrees, must be greatly affected 
by hills and valleys, is also very manifest. Professor Playfair, 

‘ after' 
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affir describing fb^ irregularities thos occasioned in tTj'ede'^ree 
at Turin, adds, there are, no doiiht, situatiofts in vfrhMi tW 
measurenoent of a small arch might, from a similafr ca'usO, give 
the radius of curvature of the hifrid t^o, infinite^ nr ei/^n negu- 
iivc." See Edinburgh 7Vaff.faf#io«* jHp. v. p.’5. And tfr. 
Maskeljrne, after treating of Mason and 0ixon’s degree in 
North America, says, “ Mr, Henry CarOndish havihg inves¬ 
tigated several rules for finding the aftrsiction of tiie inetjifjl- 
hties of the earth, has, upon probable soppositions«f the dis¬ 
tance and height of the Ailegary mountains, from the degree 
measured, and the depth and declivity of fhfe Atlantic ocean, 
computed what alteration might ^e so produced in the lehgth 
of the degree ; and finds that it may have been diminished by 
60 or too toises by these causes. He has also found, by similar 
calculations, that the degrees measured in Italy, and at the 
Cape of Good Hope, may be t\ny sensibly afleeltd by the 
attraction of hills, and defect of the attraction in the Medi¬ 
terranean Sea and Indian Ocean.” Phil. Trdrks. vbl, It^iii. or 
New Jhridgment, vol. xii. p, 578 . 

With respect to the third cause of irregularity, Puissant, 
Geedesie, p, 137» remarks, (hat " t'lnomaJies in the latitudes, 
are, doubtless, produced by local attractions >Vliich change the 
direction of the apparent vertical." And Professor Playfaif, 
in tlfe excellent memoir I have just quoted, (d tnetnoir, it 
should be recollected, which was written ^ve years before the 
remarkable anomalies in the fjiglish measures wfcre known) 
alErrtis, that “ from suppositions no way improbable, coh- 
rcrnitig the density and extent of masses of varying strata 
henbath tlie surface, he has fouud, that the errors thus produced, 
may easily amount to ten or twelve seconds.” Thik cauac of 
erffif, fas he jUstly reriiarks) is formidable, not only because 
it duty go to a great extbUT, but becdlise there is not akp visible 
mark by which its existence may dlwaps be distinguished.” 

Here, theb, are ihr^e sources of deflection from the Hue 
plnmb-lioe, neither of which is correctly appreciable in ail 
circumstances, yet of which each may be not only peltep- 
tible, but important j and the conenrrent eflbdt of al) ttiay, 
doubtifess, be vefy considerable. Yet, t)bn kodriguea un- 
tfikilling to ^tribute a deviation of 4 or 5 keCohete, to any, or all, 
of itbdie causes. 


4. This 
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4. This writer infers, that mistakes must have ocearr«l in I>oo R.’s 4th 

\kns ohservatietis, because the sum of other “ errors will he ^^edby lu-**" 
fouinl in the estimate of the entire arch, and will increase in place, 
proportion to the of the arc ftseasored ; but in the 

English measuremet^^Be find exactly the reverse of this.” 

Here hd assumes tlh^^inciple proposed by Boscovich, but 
condemned by LaplaCe, fot a reason thus briefly assigned by 
PuissantLa solution donn^e d’abord par Boscovicb esf 
vkituse an ce t|t!'elie est fondfee sur tjne hypttlMse inadmissible, 
savoir, <^ue Ics efrears dans k; mestire des ares dfl tnefidien sotit 
proportionellcS S leurs longitenrs ” 

5. He conclmies that tjierc must be '* an error of some Don R.’s sth 

seconds in the observations of the fixed stars,” because ** the ^ 

weight, 

results of the observations made on different stars, differ no 
less than 4 seconds from bach other.” Now, what aix! the facts 
On which this inference rpst.s ? Simply these : that the only 
two stars which indicate afty such difference in the whole 
series of observations, are p DfacOttis and ^ Hrsae j that they iiecait.<;r the 
give a difference of 4''ly, atuplitude of the j 

between Dannost ami Arhary IWt, but of that between £>/fW- regulaiity do 
noSi: and Clifton ; and ihat, w hethcr these 4Wo stars be rejected, *** ^ 

or retained with the Other fifleeti employed in finding that cliiTtou! ^ 
amplitude, they vt ill not occasion a difference of a tjnarter of 
a second in the result. How, theft, can a fait investigation 
bring this as a reason for an alleged inaccuracy. When it Obvi¬ 
ously cannot apply to the ease ? And what must be thought of 
his iinpailiality, if it sliall appenr, that even in ikistesped, the 
observations of the French ahd of Miijor Lattibton, which he 
.so tnanifeatly prefers to the English obaetvdtiOfts, at# far more 
open to censure ? Allow tne, therefore, just to tiHiki the ootn* 
pariaon. 

Of the English observations, none are ati|^te«sed, (tlte ob¬ 
servers going upon tbfe ptiftciplc ckplaihedby SlHlpsen, ihhts • 
“Tracts,” which clearly establishes the propriety, if net the M«c*i«ivakr 
necessity, bf taking the ifttafl of a number of obsemaiona) I”?};" pSi 
and yeti no iftegdlarity of cbnieqoei»tsB,eiicept the one above obsti vatiowj; 
spetrified, appears. But. it tftky be seen ftbift p. ft, Dismks Huk 

pTHiminaire, tome, i. fiAse du SytUfne D^c^nnnf, “ coaxing’* 

that tto fesa than of the b’retfch observations npoti 

Uls^ majotis Wter% rejetted, ftnd leirrtied t'nd j R>r no othci^ 

reason , 



258 


i»R. Gregory’s strictures on jdon rooriguez. 


H( I'lClit'l'i* 
obfiCi Nations 
oil double 
.stars, show Ihr 
r«‘:isiiii of the 
apparent ;uio- 
liiai-^, iu Col. 
M.’s case, anil 
make It ra- 
tlu r a pi oof of 
■icciiracj. 


reason that I can perceive, tlian, that if they bad been em¬ 
ployed, they would have given the latitude of Dunkirk about 
a second less than the observations of the pole star gave it. 
Let Don llodiiguez reflect upon this, and then lepeat that the 
French operations “ inciit the highij^Bk^ree of confidence." 
But tins is not all. From p. 39 of th^Wmie D^itoun Prelimi~ 
naire, it appears that thee stars only were se/er^erLfey Mecbain 
at Montjuuy, in consequence of ihe coincidence of the results 
arising from them. Am^ng the stars rejected, wa# ? Unre, 
because different obseivations gave a difll'erence of 4". So 
that the Fiench also detected an inegulanty res^iecting this star. 
Tiiey assign, however, a wrong reason for the fact; for they 
attribute it to eirois in Bradley’.s table of refractions, wltile 
the truth is, that JlTrsae isarfoaZ'/e star, by no means easy to 
obseive properly. Indeed, appears,'*not only from tin? obser¬ 
vations of Col. Mudge, icc. but iVom those of Dr. Herschel 
{Phil. Trans. \ol Ixxxii. New Abridgment, vol. xv.), that 
both fj. Draconis ami ? Uisae are double stars j that of the 
former, the two constiluem stats appear equal, both white, 
and not easily dislinguishame, and at the distance of 4". .35 
from each other, mean measure; .and that of the latter, the 
tw'O are considerably unequal, and the largest ditficuit to bisect. 
Hence Hcrschel's observations completely confltni those, of 
our trigonometrical surveyors. See also the catalogues of 
Wollaston and Bode. 


Let us next enquire how far Major ],amblon’s observation.s, 

which Don Rodriguez also seems to delight in eulogizing, 

deserve to be preferred to Colonel Mudge's. From p. 350’, 

vol. X. Asiatic Researches, v/e learn that the Major's observa- 

Major Lamb- tions upon a serpentis were 14, of which two were 5‘57'^ 3" 38 

toii’.s observa- gjjjj furnishing a difl'erence of qi"‘ 3 ; more than 

tion.s so warm- , ,, , , , . - , . i- , , 

ly commended double the difterence tJiat has been found in the English obser- 

hv Don 8 -; vations, of which the Don complains ! At p. 357, again we 
discre- have a register of I 6 observations upon t Aquilae, of which 
pancies. ' two differ by 77* At p. 358, we have 18 observations upon 
Atair, of which two differ by 5"‘ 38. There are also some 
oth 0 r palpable differences in Major Lambton’s results, as de¬ 
duced from different stars. The greatest is between Atair and 
Markab, bteing 5f' 48. Atair, from the number and agreement 
of it|>'observatious among themselves, should bo correct in 

zenith 
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zenith distance, yet it gives the Intitnde of the station, Doda-- 
goontab, less by 3"' 4 than the mean of the nine stars, employed 
by Major Lambton, exhibits it, and the hitifnde found fiom a 
mean of the four no^iern stars, is 0,“ 04 greater than the 
latitude found from jjjjH^n of the five southern stars. Dis¬ 
crepancies of more than 4" may likewise be frequently found 
in the observations recorded in vol. vrii. of the lleseatcltes.” 

Most of them are, probably, in great measure, attributable to 
the imperfections in Major Lamblon’s sector, which is only 
of 5 feet radiu.s (while the English is of ft feet) ; atid is pto- 
vtded with but few comparatively of the requisite means of 
adjustment: but wlietlier tljey are to be ascribed to the observer 
or 1)15 instruments, they prove that Don Rodriguez has been 
rather precipitate in saying, “ the same Major Lamblon, who 
has suaevded so wtil in* Asia, anrt is in possession of such per¬ 
fect instruments tor the purpose, would be singularly tjuah/ied 
for a similar und'Ttaking in Africa.” Ju matters which admit 
of examination and pjoof, it is not the custom with Engli.sh“ 
men to bow at once to the auji^hority of a mere ipse dixit. 

Was Don Rodiiguez really ignoidht that, with respect to accu¬ 
racy of observation, the English proceedings are thns greatly 
superior to those of the Fiench and of Major Lambton ? If 
so, bow' greatly is he to be pitted for writing so much on a 
subject he had previously so little considered. If he was aware 
of this superiority, liow much more is he to be pitied, for giving 
so unfair and unnatural a rcpiesentation of the business before 
him. 

From one or other of the reasons I have thu.s exa.mined, 

Don Rodriguez says, '‘it is aln/osi leyand a douhl that it is to 
errors in the observations of latitude,” the singularity in Col. 

Mudge’s result.s must be ascribed. There be an error of 
some seconds in the observations, “ especially at Arbury Hill.” 

And he asks, Flow is tliLs to be discovered ?” How ? Why, * 
by simply the observations at Arbury Hill. The 

position of the station is so clearly described in the Philosophical the ivcni 
Transactions, that any person may find it within 20 feet j and tP 5 t!!t 'repeut- 
the farmer who owns the field, can show the identical spot. Don in^ the obsei- 
Rodriguez,^ or some one of his friends, has, doubtless, handy Xrbury?^^ 
circular instruments of the French construction, by which the 
zenith distances could readily have been taken, and then th^ 

correctness , 
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correctne«s or incorrectness Hie Engibh obserrovt aatg^il! 
have been pror^ in a waijr frotxi wKkh there cooM be bo 
oppenK Thongh, to be sore, if that j^an kati been aclaptedl, 
and the English results had, in con!>eqtaeac«, been vei iiied> Bon 
Rodrigues's paper eoold r«ver have 

There is, however, a method ©f determining the point, 
even without taking ibis trouble. Kaviog then shewn, 1 trust 
satisfactunly, that Dun Rodriguez’s reasons for imputing an 
error of 4 or 5 seconds to tbe English observations, are nogs- 
torf} 1 shall now proceed, with all possible conciseness, to show 
that ihere cannot he an error of one second either in the obser- 
vartions at Arbury Hill, or at Dunnose; and those at Clifton are, 
by the Don’s own concessions, out of tbe question. 

First; the manner of fixing tbe zenith sector could not lead 
lo error; for, “ to procure ‘for the external stand (says Col. 
Mudge, Phil. Trans. 1805) smd thenpe for the whole apparatus, 
a firm foundation, I caused four long stakes to be driven into 
the ground, one for each foot of the stand, to which its feet 
were firmly screwed down. The surfaces of the stakes were 
cut off smooth, and brought into the same horizontal plane, 
by which means the interior frame and sector were placed much 
wuiiin tbe limits of their several adjustments.” The whole 
was enclosed in a suitable observatory. 

Don Rodriguez may perhaps think the French method of 
fixing their instruments, on some occasions, pieferable to this. 
I'he reader shall judge. Tlieir instruments, both for taking 
horizontal and vertical angles, were sometimes placed on tot-, 
tering stages, so as to give anomalies in the angles from to 
8''; furnishing, as Belainbre terms them, Ic touroient des 
observateurs.’.* Thus, at p. 46, Discours FreHminaire, we are 
told that at Chatillen, there was a high wooden stage erected 
for so observatory, io which tbe carpenter bad so badly done 
his woik, that *" le moindre vent agitoit teole la machine, do 
manierc non seoienient 4 randre les observations moins siHres, 
mais d iatjnifter let olHieirvsrtenrs.” And on turning to P- 174, 
tiHne i. it will be seen that the observers had not to oonlead 
with a gentle gale; for they there leii us of the '* Grand vew# 
qtii agiioii le signal et I’instrumeBt.” The whole was Ikwn 
dosea shoitl^ after. Will Dcm Rodriguez place reliance on 
^lervations n'.ade^ffom such a platform in such a wind ; and, 

notwithstanding. 
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notwithstamding, doubt the observations made with a stable 
instrument by the Engl’tjth ^ And let hitu not forget, that what¬ 
ever error was thus occasioned in the distanoe between Bois- 
commun and Chatillon, is more than doubled in all the remain¬ 
ing triangles of the !^es, by reason of the bad shape of the 
triangle, ChatilJon, Bolscommun, Chateauneuf. 

If no error in the English observations can be fairly iinputed No moi ran 
to the manner ofjixing the zenith sector, neither can any be 
ascribed to the construction*' of the instrument itself. This thr am^truc 
was most positively declared by two very excellent judges, tlie 
late astrorntmer royal, and the Hon. Henry Cavendish, on their 
close examination of tlie instrument. It will also be inferred, 
without hesitation, by £tll competent judges, on reading the 
description of it in the Phil. Trans, for 1803. To those who 
have seen neither the instrument nor the description, it may 
suffice, if I remark, that the equality of the divisions on the or to 
arcb, is evinced from this consideration, that on running the q«^^t(kianire- 
micrometer screw from division to division, over the whole 
areh, there was no where an indication of an error amounting 
to half a second; and that the instrument still continues free 
from important “ derangement,” is tolerably well proved by 
this, that the line of collimation has been constant during all 
the observations and ail the journeyings of the sector, and 
that it still continues the same. 

In the next place, it may be remarked, that no error In 
observation can be imputed to a deviation from " vertical post- or to a devia¬ 
tion” in the sector. Important inaccuracy, in this respect, tlca/po^tlon , 
is precluded by the great length of the axis, by which the 
instrament is rectified; and by the ready and certain means 
of (placing the plumb-line directly over the illuminated dot 
which marks the middb of tiie axis, or true centre of the 
divided arch. For want of these admirable modes of correc¬ 
tion, all previous instruments are necessarily Imperfect. It 
appears from Phil. Trans, for 1803, pp. -405, iOQ, t^ist 
when the instrument is adjusted in one position by means of 
tlie plumb-line and dot, it is turned to a position at right angles 
to the ibrnser, and the adjustment confirmed ; and this being 
the case in these ^tvro situations, the mstrument must neces- 
3.nri}y(be verticabin all others. 

Various reasous may* be assigned to show that the sector could * 

not. 
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or to fi ijovia- not, at any of the stations, be ppt of the plane of the meridifin. 
plan**'of' ii'ic ^ shall select only two or three. Ab^ 1 st, if the sector were 
jiu ridinjj. inclined to that plane, just so much would thepath of any star, 
in its apparent motion, be inclined to the horizontal wire of the 
telescope; instead of which, both Cdlonel Mudge and Cap¬ 
tain Colby assure me, that when a star came into contact with 
the wire, the light ot the star would aj'pear on both sides of 
the wire for about three-fourths of a minute of linte, the light 
on each side being equal at the central wire : which of itself is a 
positive proof. But, 2 dly. had the sector been out of the plane of 
the meridian, the times of the transits of the extreme stars em- 
plo 3 'ed, as compared wiih two excellent lime-keepers, must 
have shewn it. Farther, the errors arising from a wrong plane 
of the meridian, being comparatively veiy great in the extreme 
stars, and small in those near the zenith, it would follow that 
the error in Capclla, which is almost at the extremity of the 
arch, would be great, compared with those in )3, Draconis, 
K Cygni, &c. which were within a small distance of the ze¬ 
nith. But the amplitude of the arch, between Dunnose and 
Arbury Hill, as derived from Capelin, is i° 36 ' 20‘''02, 
while those derived from the other two stars, are J' 36' 
and 1 " 3 G' a coincidence which proves that the in¬ 

strument could not possibly have any perceptible deviation frona 
the plane of the meridian at either station. Other reasons for 
coming to the same conclusion will appear, on attending to the 
precautions in adjusting by double azimuths, &c. as described 
in the Phil. Transactions. 

The correct position of the sector in all respects is furthei 
or to Its use proved from this: that the observations, however distant in 
III any way. point of time, when the proper corrections for aberration, nu¬ 
tation, Sec. are applied to them, reduce always very nearly to 
the same mean place. 

' Hence, it roust be obvious, that no error could arise, as Don 

Jlodriguez suspects, from the instrument, whether in ** vertical 

position, construction, or some accidental derangement.” I 

sh^ now advance still farther, and prove that there is no 

m, Rt-RbR in fact. For if there were any error in the zenith dis- 

liiere can- ^ 

not be an error tl^nces at Arbury Hill, it would at once be detected on corn- 

even of ha^a parjson vvitfi the observations at Blenheim. Now, the distance 
second at either f , „ , T l 

Arbury or * betwe^en the parallels of latitude of Blenheim and Arbury, 

139,822 


1 
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139>822 feet, furnished by the survcjy, gives for the correspond¬ 
ing celestial arch, 22 ' 59 "33, while the observations of 7 - Dra- 
conis at Blenlieim, compared with the obseivations upon the 
same star at. Aibury Fid!, give 22' 5y"t>. So that there cannot 
possilly bo an enor of half a second at Arbury Hill, unless 
the observations, for five successive years at Blenheim, were all 
wrong : and Blenheim observatory, be it recollected, has been 
long celebrated for the excellency of its instruments > and is select¬ 
ed even by Sinnit'erg tor the accuracy of the observations there 
made.—So, again, with legard to the Dunnose station, the 
latitude ot Porlsiiioutli observatory, as inferred from the said 
station, and the data in the Trigonometrical Survey, is 50° 48' 
2 "05 ; while the Requibite'*Tables, the edition of 178 I, give it 
50° 48'3*". So that tlie observations at Dunnose cannot possibly 
err half a second, unless there wa'i an eiror made by Witchell 
and Bayley, in determining the latitude of Portsmouth obser¬ 
vatory, with an admirable mural quadrant, by Biid, These 
two deductions, then, complet.Iy e.xclude sensible error at 
Dunnose and Arbury Hill : and these inferences, it is evident, 
naight as easily have been made by Don Rodriguez as by me. 

'Ibis gentleman may find still farther confirmation of the 
truth of the whole survey, if he will examine the operations 
b)'^ which the meridian ot Dunnose is extended to Burleigh 
Moor, and lliose for carrying on a new meiidian from Black 
Down to Delarnere Forest. These, it is lice, are not to be 
found (Fur what reason I cannot say} in the PhilosopUical Tran¬ 
sactions. But they may be seen in the third volume of the 
Tiigbnometrical Survey, published in 181J, by order of the 
Board of Ordnance ; a volume with which some of Don R.’s 
friends in England are doubtless acquainted. 

As a last corroboration of ihe whole portion from Dunnofe 
to Clifton, amounting to 2 “ 50' 23"3B} let me add, that when 
compared with the meridional arcii of 3° 7 ' l" at Peru, by' 
means of the valuable theorem, inve-.figatecl by Professor Play¬ 
fair, (Edinburgh Transac. vol. v. pp. 8 , 9 ) for tlie comparison 
of large arcs', it produces for the resulting tompres^ 

sion. While Svanberg (pa. 192 , " Exposition") give#- 

, . 1 /- . 3 3 1*4 4 S 

for the compression, as deducible from a comparison ot his 
measure with that at Peri^ , 

Thus, we have confirmation upon confirmation, of the cor¬ 
rectness 


Diinno.sr, iin- 
tlierc l)f' 
ei’iois of tlie 
same, ori'rt.'at- 
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Uloiiluim utkI 
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rscttiess of Colonel Mudge's operalion?, bol'h general and par¬ 
ticular j and of the extreme rashness with which Don llodri- 
guez has affirmed, that “ it is vertj evident that the zenith dis¬ 
tances of stars taken at A.rbnry Hill are affected by some cei- 
stderal'k error." The matter in question might, as you will 
perceive, have been settled in narrower conipass; but the cele- 
hr'ty of the institution under whose auspices the Don’s animad¬ 
versions are circulated, seemed, in some measure, to call for a 
tolerably full reply to his paper. 

For the reply here presented, the ptibhc most consider me 
alone as responsible : and 1 trust that when tlie l wo pjpers Ivavc 
been compared, I shall not be thought to speak incompatibly 
with the courtesy due to a foreigner, or the respect due to a 
brother mathematician, when 1 say (hat Don Rodriguez has 
rwnpletdy failed to establisli the point, respecting which lie 
ot^ht to have felt certain before he commenced his strictures. 

OLINTHUS ^GREGORY. 

Royal Military Academy, 

Woolwich, March Sth, 1813. 


IV. 


On the Existence of comlincfi Water in rnnrioiic acid . Gas, JBy 

4- Murray, Lecturer on Chemistry, ^‘c.EdinLurgh. 

To Mr. Nicholson. 


Late* experi¬ 
ment 01 Sir 
H. Di^vy. 


i 


Edinburgh, March 3, 18I3» 


SIR. 


r il your Journal for January, an account is given of an ex¬ 
periment performed by Sir Humphry Davy in the College 
Laboratory of Edinburgh, in relation to the Question on the 
exisknee of combined water in muriatic acid g^. 1 bad found 
that the salt formed by the combination of this gas with am¬ 
monia, affords water when it is exposed to heat; and this water, 
I inferred, is derived from tire acid. Sir H. Davy supposed it 
to(be wat^i* which the salt had absorbed from the air ; and he 
and his brother affirmed, that when t|ie air is excluded, none 
ts-4ibtatDed. I reamed lire investigation, and ^found that the 

salt 
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salt absorbs no water from tlie air, and that it affords W'uter I\r<in;itt' of 
when heated, tiiougli the air lus been excluded. The same 
results were obtained by*Drs. Kostock and Traill. It remained, wiit i liom 
therefore, fur Sir llumphry either to shew that they were 
not correct, or to establish, by fatther evidence, his foimor 
statement- With this view the experiment, above alluded to, 
has beqn performed. About 90 cubic iiiclics of muriatic 
acid gasweie combined with the requisite quantity of amn| 0 - 
niacal gas, in an exhausted retort ot the capacity of 20 ’ cubic 
inches, and the salt foimed having been heated in the .same re¬ 
tort, closed at its extremity by a stop-cock, water was obtained 
from it in small quantity, “ a dew just perceptible lining the 
cold neck,” On this ex|x;r?ment I liavc now to offer a few ob¬ 
servations, and 1 have to stale the result of another since per¬ 
formed. 


When the experiment was made, I was informed by Dr. t'ic ict irt m 
Hope of the result, and of the manner in which it hail been > 

IT ..... ■ . 

executed. I stated to him m what respect it appeared to me yyj.,, 
objectionable, independent of (be unfavourable circumstances 
inseparable from the mode of heating the salt in a close vessel j 
the large size of the retort rendering it ditiicult to apply the 
heat equally, so as to expel the water from one part without 
its condensing in another, allowing, too, a larger portion of any 
vapour disengaged to lemain in tjie clastic form while the heat 
was kept high, and equally permitting its condensation when 
the heat diminished over an extensive surface, encrusted with a 


substance by which it would be absoibed, <110 unequal applica¬ 
tion of the heat producing a similar volatilization from one 
part, and condensation in another, the confinement of the And the con- 
heated elastic fluid operating by its pressure in resisting the sepa- 
ration of the w'ater from the salt, and by its temperature coun- p;ii«t;<)n and 
teracting the local condensation of the portion evaporated, and t';^>df iJ:,aijoa 

W LA tl>C WfttCJl' 

lastly, the encrustation of salt jvhich had been allowed to remain 
at the curvature and upper part of the neck of the retort, 
where, in such an experiment, the condensition of moisture 
chiefly takes place, were all unfavourable to the result. If the 
experiment had been one. in which a considerable quantity of 
water was to be looked for, these circumstances might have 
been of'less importance. But this not being the case, it was 
more necessary to attend to their influence, and every arrange- ^ 
VoL.XXXIV.—No. 150. T • ment 



266 


WATER IN’ MURIATIC ACID GAS. 


ment witU regard to the experiment, ought to have been ren¬ 
dered favoui able to the result, instead of being truly the re¬ 
verse. ' 


Fit I'or.ilitirns 
ii smalici vt'v 
In al 

equally (iif- 
fiisf'd.uo su!)* 
linui) salt at 
jjiacf* ot' con- 


Thc principal circumstances which I conceived required (o 
be attended to, were, to employ a much smaller vessel, to raise 
it through its whole capacity to an equal heat, to have the part 
of the apparatus in which the water is to be condensed free 
from salt, and to avoid, as far as practicable, the operation. 


lior 

l>ics.snn', 

v.u'uiiin. 


either of pressure, or of a partial vacuum. It was nearly in 
this manner, that the experiraent was pet formed by Dr. Bostock 


and Dr. Traill, and hence their successful result, while Sir Hum¬ 


phry, from not attending to these circumstances, was less suc- 
Kcix tition of ce.ssful, though performing it on *a much larger scale. Dr. 
exp. befbie Hope, anxious to ascertain the matter of fact, readily agreed 
to repeat the experiment with the.se vari.ations ; Lord Webb 
Seymour and Mr. Ellis weie present, and I have his permission 
to communicate the result. 


Mur. of am. Ammoniacal gas, previously exposed for two days to dry 
iionifliK'l potash, and muiiatic acid gas which had been exposed to dry 
posed to t qiial muriate of lime for 24 hours, w'ere combined in a dry ex- 
htat in a small hausted flask, of the capacity of 3'8 cubic inches. About 00 
' cubic inches of the acid gas were employed, and the flask re- 

mainetl at the end filled with ammoniacal gas. The stop-cock 
being removed witliout expo.sing the .salt to the air, a glass 
tube of four tentlis of an inch in diameter, previously fitted 
by grinding to the neck of the flask, was inserted, its open 
extremity dipping in quicksilver, and the flask being surrounded 
with sand in an iron box, was placed horizontally on a chafing 
dish, and fuel gradually introduced, so (hat the heat applied 
was slowly raised. Inashoittime moisture appeared in the 
tube, at a little distance from its insertion into the flask ; this 
increased, proceeding to a greater extent along the tube, and 
condensing in globules perfectly distinct, which, at diflerent 
periods of (he experiment, covered the inner surface for a 
length of three, four, or six inches j and a small quantity col¬ 
lected at the under part, which, with a very slight inclination 
of the tube, moved slowly onward. At length the salt snb- 


Watcr was ob- limed, and condensed in the tube close to the flask. The quan- 
abouUbrec vvatlr. Dr. Hope was satisfied, appeared considerably 

Amrths of i ^ than in Sir Humphry's experiment. Tfee same quan- 

^ titles 
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titles of gases had been employed as in that experiment, and I 
need searcely say, that,every precaution had been taken to 
exclude every source of fallacy. Some ot ihe salt having 
reached near to that place of the lube where the dew was con¬ 
densed, part of the moisture seemed to have been resumed by 
it during the cooling of the apparatus, and prevented Dr. Hope 
from ascertaining with precision the quantity of the fluid. To 
obtain an estimate of it, he next day put a little Vi'ater into ano¬ 
ther flask having a similar tube, pieviously weighed, fitted to 
it by grinding, and applied heat to the flask till tiie inside of a 
portion of the tube vvas covered with dew, and a drop of 
water collected in the bottora, as in the preceding experiment. 

'The quantity of humidity, thus condensed, weighed one grain, 
and in appearance so fir exceeded that observed in the tubein the 
experiment of the preceding day, as fo lead tothecoviclusicii, that 
thelattercould not be estimated at more than two-thirds of a gt ain. 

Snell is llie result of these experin’ents intended to be dcci- 'yhich 

siveof the question with regard to the state of the fact, W'he- t-rj bjSii If.D. 

ther, when this salt is heated in close vessels, any water is ob- 

, , . ^ \ , blisbcs die 

tamed from It or not. Messrs. D.tvys amrmed, in the most author’s ,>,rjite> 

explicit terms, that there is none j Sir 11. Davy “ did not ob- ^c- 

.serve^tlie slightest traces of moisture in making tiie experitpent 
on a larger scale in exhausted vessels.” And Mr. J, Davy 
found, that “ no water was pioduced—not even the slightest 
trace appeared.” 1 affirmed, tliat though this mialc of con¬ 
ducting the experiment is unflivourable to the re.svilt, and is 
not at all calculated to afl'oid information with regard to the 
real quantity which the salt yields, still a sensible portion of 
water is obtained. It is now established, that ray statement is 
correct, that of my opponents the reverse. In the experiment, 
as perfoimed by Sir Humphry himself, a sensible portion of 
water appeared, and wffien the obvious sources of fallacy at¬ 
tending that experiment have been avoided, a larger quantity 
has been obtained. 

To obviate the conclusion W'hich might be drawn from this Rempi-ks. Tbc 
result, Mr, J. Daw endeavours to show, tjiat the quantity ob- 
tained in his brother's experiment might be derived from extra- ir.ncm din not 
neous sources, from vapour in the eases, or moisture from the ‘ 
mercury. This it is scarcely necessary to discuss. Di. boincts, 
Henry, he remarks, found that ammonia obstiuatelv retains 
aqueous vapour, yet Dr. Henry states, that ammonia may be 

T 2 so 
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So far desiccatecf by exposuie to potasih, ** as to shew no traces oi 
condensed moisture when exposed to a ^cold of O® of Fahren¬ 
heit,'’ and this precaution of exposing the ammonia to heat 
liad been observed both in Sir Humphry’s and in Dr. Hope’s 
experiment. His brother, be adds, has proved, that a minute 
portion of solution of muriatic acid in water may be obtained 
by intensely cooling the gas. Dr. Henry, however, found, that 
muriatic acid gas, when freed from visible moisture, which it 
is completely by exposure to muriate of lime, (a precaution 
observed in the above experiments) deposits no water even when 
cooled to 20 below 0° of Fahrenheit, and Gay Lussac not 
only obtained the same result, but farther found no indication 
of moisture from the action of fluo-boric gas, which is its most 
delicate test. And, even according to Sir ffumphry’s statement, 
the quantity of liquid deposited from 200 cubical inches at 75®, 
cooled to 10 below 0, is not equal to -V ® gf^in, and only 
about half the weight of this is water. Jf any such water, 
therefore, is taken up by the gas at 50®, and retained by it 
after exposure to muriate of lime, of which there is no proof, 
but the reverse, it may amount, in 90 cubic inches, to or 
of a grain. Lastly, the mercury had been strained through 
It the salt wJ0n linen, and was perfectly dry. The gases, therefore, har- 
waU ivK^miUl submitted carefully to processes which are known to 

main it, &c. render them free from ali moisture, being transmitted through 
dry mercury, and combined in an exhausted vessel, so that the 
mercury never came into contact with the salt, there is not 
the slightest reason to suppose a communication of wafer from 
any extraneous source. It is an obvious reflection, too, that 
if this salt is otherwise entirely free from water, as the new 
hypothesis assumes, were a minute portion communicated to 
it. it must be retained, in conformity to the’law which univer¬ 
sally regulates the combination of water with saline substances, 
by a very powerful attraction, so that it could not be expelled, 
and rendered sensible in such an experiment. And lastly, such 
onuses are assigned by Mr. J. Davy only as tending to account 
for the very minute quantify of water obtained” in his brother's 
experiment. They are, of course, still less adequate to account 
for the larger quantity in Dr, Hope's experiment j and are 
^ ntierly incapable of accounting for the much larger quantity 
admitted by thefn tt» be obtained when the salt is heated in 

Com- 
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communication with the atmosphere, and which, it will be 
shewn, is derived from the salt, and not from the air. 

Mr. J, Davy farther contrasts the small quantity of water 
obtained from the muriate of ammonia in his brother’s experi¬ 
ment with the quantity which, accordirfg to the common doc¬ 
trine, it contains j this latter quantity, he seems to imagine, 
ought to be procured j and, since it is not, he concludes that 
that doctrine cannot be maintained. 

Any discussion with reg ard to the ^uarilitt/ of water obtained Ttii'^ kind of 
by heating the salt in a close vessel, is probably siqK'rfluous. ‘ 

That kind of experiment I never considered as one calculated sliowtliequan- 
to afford a piopei indicaliyii of the real quantity which the 
salt yields. I repeated it merely because Messrs. Davys afBrm- 
ed, that there is no appearance of water whatever. That as¬ 
sertion is now proved to be IncorrtA't, which i.s all that the repe¬ 
tition of the experiment was designed to establish, and the 
original mode ot conducting it 1 consider as the one which 
gives the true result. 

It maybe remarked, however, to obviate any difficulty from rtneidution 
this point, even with regard to the quantity obtained in the ''luinu* 
more favourable mode of conducting the experiment, that the 
combination of muriatic acid gas with ammonia, was unre¬ 
garded as adapted to determine the proportion of comnined 
water in the acid gas ; for, of all the combinations of this acid, 
it is the one in which there is (he greatest difficulty in separating 
the water. Acids, in combining with salifiable bases, retain 
the whole, or the greater part of their, combined water, espe¬ 
cially when these bases have also an attraction to water. To 
expel this from the compound salt to any extent, a heat, equal 
or superior to ignition, is in geneial required j and, by the most 
intense boat, it does not appeal, that the whole quantity is 
expelled. Berthollet has shown, tJiat after exposure to the 
violent heat of a forge, salts retain water, so that when again 
exposed to heat in mixture with iron filings, they afford hydro¬ 
gen gas i and this is the case even with those which appear to 
have little attraction to water, as sulphate of barytes. Where 
the salt, therefore, is volatile, such as muriate of ammonia, 
the expulsion of its water must be imperfectly attained. The 
degree to which the heat may be raised is not great, and, in 
raising it, it must operate nearly with as much force on the real* 

' salt. 
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salt, as on the 'v^lter combined with it, and their mutual affinity 
must retain them in union till both ,are sublimed together. 
If other salts which are fixed, and which have a less strong 
jiitractiou to water, yield it only at a high temperature, and then 
MTjpertecily, it is absurd to imagine, that muriate of ammonia 
should yield It at a much lower temperature, and yield it entirely. 
The experiment, therefore, was designed rather to prove the px- 
istenceoi combined water in muriatic acid gas, and though the 
quantity obtained may not be the whole quantity which, from 
other fiict.s, there is leason to conclude, exists in the acid gas, it 
e.stablishes this as much as if a larger quantity were obtained. 
The production of any water is idqcjnipatible with Sir Hum¬ 
phry’s hypothesis, and, theiefote, refutes it; it is conformable 
to the opposite viocfrinc, and becomes, therefore, a pioof of its 
truth; and for the quantity Doing less than that from other sa¬ 
line combinations of the acid, an adequate cause can be as¬ 
signed. The actual result, indeed, is precisely that which is 
to be expected, a sensible portion of water mure considerably 
as l!ie experiment is performed in a manner moie favourable 
to its disengagement, but inferior to what is obtained from 
other combinations of the acid, from which it is obvious, 
ap^ri, that the water must be more easily expelled. 

' So far I have restricted my observations chiefly to the re¬ 
sult of the experiment of heating the salt in close vessels, A 
point not less important, which remained for determination, 
is that relating to the result when it is heated in open vessels, 
and to the supposed fallacy connected w/ith this in tl^e absorption 
of water from the air- 

I had found that, in this mode of conducting the experi¬ 
ment, a very sensible quantity of water w'as obtained ; and 
this was not denied, but explicitly admitted, by my opponents. 
Mr. J. Davy, who had heated the salt in close vessels, without 
obtaining water, found, that when he ‘^followed Mr. Murray’s 
example, and collected the salt in the atmosphere, and intro¬ 
duced it into another retort, on heat being applied, water, in 
no inconsiileiable quantity, was Svolved, as he described,” But 
to account for this, without admitting the conclusion subver¬ 
sive of hisjliypothesis. Sir Humphry Davy advanced the sup- 
poMtion, that the salt absorbs jsvaler from the air during its 
' . A trans- 
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transfer6iice from the one vessel to the othef, and that this is 
the source of the water#which it yields. 

A supposition so directly at variance with the known pro¬ 
perties of this salt, required very ample proof, yet none was 
given of it, further than the assertion of the salt not yielding 
water when healed in a close vessel, while it affords it when 
healed in an open vessel, this result being stated as affording 
“ a demonstration, that the water liberated in htr. Murray’s 
experiment, was not derived from the muriatic gas, but from 
the atmosphere.” It affords, I remarked, (Journal, vol,32, 
p. 18“,) no proof, since, admitting even the statement with 
regard to it to be correot, it might equally arise, since it is 
proved, that the salt yields water when it is heated without 
having been exposed to the air. 

1 had proposed the obvious experiment by which the fact, 
with regard to this supposed absorption of water, may be une-' 
quivocally ascertained—that of forming the salt without ex¬ 
posure to the air,‘and then ascertaining if, under such exposure, 
it gains weight, which it must do if it absorbs water. The 
mode of conducting the experiment, and the results, have 
been already minutely detailed (Journal, vol. XXXII, p. ipl.) 
These results, proving that no water is absorbed, Messrs.tU^vys 
have not attempted to controvert, but have rather thought pros¬ 
per to avoid repeating the experiment, though it had been 
urged against them, and is obviously decisive of the question— 
for what reason I shall not conjecture. 

The importanc/c of the fact with regard to this supposed ab¬ 
sorption is such, both from the supposition having been intro¬ 
duced to account for the production of water from the salt, 
and from its having led, in consequence of that, to a form of 
experiment which has rendered the investigation more difficult 
and more liable to error, that I was desirous the experiment 
should again be performed with every precaution. Lord Webb 
Seymour and ^Ir. Ellis were present, and the principal steps of 
the experiment were executed by Dr. Hope. 4; vessel was 
selected, the inletior of which might admit of a free exposure 
to the air—it was pear-shaped, having a wide orifice at each 
extremity, the one, one inch and a half in diameter, the other, 
one inch, its whole internal surface being equal to about 40 
square inches. The orifices were closed wiih corks rendered 

air-tight 


This supposi¬ 
tion was uot 
w-nTanted by 
the fact!): 


and mi^ht 
have been a;-- 
certiiim d by 
dm-ct I'xpeii- 
nifut, but was 
uot. 


Pepctitioii of 
tlif rxix-ri- 
iiuiif with Dr. 
Hope : Lord 
U'ebb 8ev- 
inoiir and Mr. 
Ellis beiu^prr- 
hiiit, A ves- 
M'l ujth wide 
api'i liirts at 
each end v\as 
taken; 
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air-tigiit cemepu, a stop-cock being ipserted in otic’-of'' 
for the iiilrOcluction of the gases. ' 

The vessel having been exhausted, about 2" cubic indhes of 
ttuinatic acid gas, which had been exposed for two days to dry 
Diuriatc of lime, were combined in it will) the requisite quan¬ 
tity of ammoniacal gas, which had been exposed for the same . 
time to dry jjotash ; and an excess of ammonia was allowed 
to remain at the end of the combinaiion. The corks, with their 
cement, were removed, and clean corks, pieviously fitted, were 
instantly inseited. Tlie vessel was filled with atmospheric 
air, by opening one of the orifices, and introducing a tube at¬ 
tached to a caoutchouc bottle, the si^es of which being pressed 
together, and then allowed to dilate, drew out the ammoniacal 
gas ; and to secure the change being complete, both corks 
were removed for a second or two. The apparatus was then 
placed in a balance, which, loaded with it, turned very sensibly 
with much less than ,;V ofa giain. The balance being accu¬ 
rately adjusted, the corks W'ere removed trom the orifices, and* 
placed beneath the vessel, and the progress of the experiment 
■was observed. At the end of five minutes there was no per¬ 
ceptible change, of ten minutes no change, at filteen minutes 
the||p.vas, if any thing, a loss of weight on the side of the 
salt^at twenty minutes this loss was apparent, and amounted 
to about -j’u of a giain, al twenty-five and at thirty minutes it 
remained the same. Though from the form of the vessel, and 
the size of the apertures, the air had the freest access to the 
salt wliich encrusted the interior j yet, to leave no doubt, the 
internal air was changed repeatedly by means of the caoutchouc 
bottle. At forty minutes there was again the appearance of 
loss of weight in the salt, at fifty minutes this amounted to 
something less than of a grain, in addition to the former 
loss. The air within the vessel was again repeatedly changed, 
both by means of the caoutchouc bottle, and by propelling the 
external air through it by the motion of the hand, and by the 
bottle, held at a distance and slowdy compressed ; but for half 
an hour longer there was no perceptible variation of weighf>^. 

This 

. *» 

• -In a prcliininary vxperimeut wlyph I bad performed, enddn wUicb 
*tbe Salt was freeij txposed to Uio air for three, days, the loss of weight 

was 
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This e;cperiment was performed in the same apartment in 
my,former experiments bad been executed, and the air 
was M the same temperature of OO . Jt is perfectly decisive 
in proving, that the salt absorbs no water from air in a common 
stale of dryness and temperature. 

As much of the salt was collected as could he removed from a portion of 

the vessel : it weiehed 23 5 grains. It was introduced into a 

II I • . , I • . ,1 ammonia, bt‘- 

small retort connected with a small globular receiver, and the mg ixpost d 

body of the retort bt'ing in part surrounded with sand, beat 
was applied by a lamp. A little of the salt suddenly rose in 
vapour into the neck t»' the retort. Afterwards moisture con¬ 
densed beyond the salt where the neck was kept cool j the 
heat was slouly raised until the salt was sublimed into the 
top and beginning of the neck of theietort. I’he sand bath 
was then iemo\f d, a chatling d!sh» was applied, and the heat 
continiK d for half an hour. In the course of the experiment, 
the moisture increased, and extended over about one inch and 
. a half of the upper .side of the neck of the retort, where the 
cold was applied. The half of this space next to the bulb 
appeared quite wet, being coveted wiUi compressed globules of 
water of a considerable size, on the remaining part the globules 
wete veiy muiuto. ^ 

I formerly related an experiment in wliich mmiate or am-More vuiior 

nionia. after it had afforded a portion of water at a low heat, 

’ 11 ^' (>, tH'oa se-. 

was sublimed through ignited charcoal, to ascertain if, by the pairfu a hi an 
iligher temperature, and by the chemical affinities exerted by 
charcoal, an additional quantity might be abstracted. Portions ® 
of carbonic acid, and carburetted ' .ydrogeti gases, were accord¬ 
ingly obtained ; and a quantity of water was condensed. This 
latter result led to the conclusion, that the high degree of 
heat had produced a more perfect separation of the water, and 
that, therefore, if such a temperature were applied to the salt 
alone, more water might be obtained from it tlian by an inferior 
heat, while any sup{i)osed source of fallacy from the presence 
of the charcoal, might be avoided. 

was apparent to a still greater extent than in the above experiment. 

Such a result, with regard td ahy ottier salt, would be ascribed to the 
abstraction of water by the agency of the air ; and I see no reason 
why the same conclusion should wot be drawn with regard to it. At 
the end of a tveek the salt remained perfectly dry, - ■* 

A fact 
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Common A fact 1 had ascertained promised to afford a satisfactory 

uriTt^r hiode of V'erifying this. The common sublimed muriate of 
tioti of water ammonia, or sai-aiuniomac, I had found, yields no water when 
mamit^ctorv'^ exposed to a heat sufficient to sublime it. This is owing to its 
am! dors noV mode of preparation—it is first dried, then sublimed, and, 
wttcrnmriji :jt- tjjg sublimation, the upper part of the vessel is kept 

hot, to render the sublimed mass sufficiently dense, its orifice 
being also kept open, and hence, all the vi'ater whicfi can be 
driven off by this- heat is expelled, and none is regained by ex¬ 
posure to the air (a decisive proof, if such were wanting, that 
this salt attracts no water from the atmosphere, since it is kept 
in the shops without any particular precaution. I exposed 
100 grain? of this salt in a retort to a heat sufficient to produce 
sublimation, but no moisture appeared during any part of the 
experiment. I then sublimed 100 grains of theiaine saltTrom 
the dose end of a porcelain tube, placed across a furnace so as 
to be at a red heat. A very sensible quantity of moisture 
condensed in a glass tube, which was adapted to the porcelain 
one, appearing not only in globules, but at length running down 
the tube. Tliis proved, that water may be separated from 
muriate of ammonia by a red heat, which is not expelled from 
Exp. of si:l)- it f}ti(|!lower temperature. I ihen submitted to a similarexpe- 
tlrt^^hairof'di-salt formed by the direct combination of its cle¬ 
ft ct oonibiiia- menis. Very little moi.siure appeared previous to its actual 
clou. ^volatilization, but when this commenced, the condensation of 

water in sensible globules took place ; they continued to accu¬ 
mulate, and the quantity appeared obviou.sly greater than W'hat, 
judging from former experiments, would have been obtained by 
a lower heat from the salt formed from the same quantity of 
muriatic acid gas. 

Rcpctt.'ioii ia In another experiment, the salt formed in-an exhausted re- 
an Jt,iiiroit tort was first heated until it ceased to afford water, and was 

tuoe. • afterwards sublimed through an ignited porcelain tube. Mois- 

, ture was again obtained, though not in so large a quantity as 
when the charcoal had l>een placed in the lube. There is no 
just Q^t)jection to the introduction of the agency dfthe charcoal, 
if caie be taken to have it thoroughly calcined j and, as the 
siipppsed soiirce of fallacy fiorn the air affording Water to the 
tAlr„:ds now proveu to have no existence, there is no valid ob¬ 
jection 
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jectioii to the result which the' experiment with the charcoal 
affords. , 

My preceding conclusions, I trust, are now sufficiently esta- Inference. 
Wished, and it is unnecessary to enter on any recapitulation of 
the argument. Water has been obtained from this salt both and «tid not* 

when it is heated in close and in open vessels ; and no source of 

‘ the atmos. 

fallacy exists, as was affirmed by Messrs. Davys, in any absorp¬ 
tion of water from the atmosphere. They accounted for the 
production of water on that supposition, and it is now amply 
refuted. 


I have only a single observation to make on Mr. J. Davy’s Cqnsidera- 

concluding remarks in his last communication, that he has ** no relating 
° ■ to personal 

intention of answering personal aspersions, which are only in-aspersion and 
jurious to the author when unjustly made.” The necessity was oensm-c. 
imp<?^ed upon me by assertions which he had advanced of stat¬ 
ing some circumstances connected with the manner in which he 
and his brother bad conducted the controversy. I did so with 
reluctance, and only in so far as was necessary to roy own vin¬ 
dication from a very intemperate attack. My observations 
conveyed censure, no doubt, but not aspersion i for they were 
founded on facts, and these were very explicitly stated, that 
Mr. j. Davy might, if be pleased, enter into any explanation with 
regard to them. This he has not done, and the facts, 1 believe, 
he is unable to controvert. 


In concluding this investigation, I cannot but contrast the a review 
assertions that were made, and the lone that was assumed, with of the niantuT 
the result that has been established. At first view,” said autimr’lMre-'*^ 
Mr, J. Davy, speaking of my expeiiment of obtaining water suits weredis- 
from muriate of amnipnia, ” the result appears improbable, ttiat 

and opposed by several facts j and, in a very short time, I was it iniglit, with 
convinced by experiments that it was incorrect.” Again, 1,”"^ 

“ Mr. Davy, my brother, informed me, that he had not ob- more modest 
served the slightest-traces of moisture in making the experi- 
ment on a large scale in exhausted vessels; and assured me, 
that 1 should not, was not the salt exposed to the atmosphere.” 

In repeating the experiment accordingly, no water was pro¬ 
duced agreeably to my brother’s result, not even the slightest 
traces appeared.” Mr. Murray’s errour,” he adds, ** appears 
to have arisen partly from too great confidence placed in the 
accuracy of his experiment, and partly from overlookingf, 

that • 
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that a light powdery substance, like muriate of ammonia, ihde*- 
pendent of its chemical attraction, ab|orbs water hygrom^tri- 
cally. Mr. Davy has informed me, that this is the case, and 
that muriate of ammonia so made, absorbs so much, that it 
even deliquesces.” Auillastly, Mr. Murray’s confidence in 
his r6salr, which is opposed by several facts lelative to muriate 
of ammonia, is to me more surprising than the result itself.” 
Wheu assertions and conclusions have been advanced in this 
unqualified manner, which the result of investigation proves to 
be wholly incorrect, it is but justice to recall them for a mo¬ 
ment to notice; and when such a style of controversy has been 
indulged in, it is not uncauJid to^^suggest the reflection, how 
much more becoming would have been a more modest and tem¬ 
perate tone. 1 shall refrain from farther animadversion on a 
topic ungrateful in itself,,and too unimportant to claim any 
protracted discussion. 

With the highest respect, 

I remain 

Your most obedient Servant, 

J. MURRAY. 


V. 


On the Explosive Compound of Chlorine and Azote. 
(^Concluded from p. IQO.) 


2b Mr. JS/icholson. 

SIR, 

I N conformity with our promise^made to you in our former 
communication, we resume the account of our experiments 
with the explosive compound. 

Globule of the ^ globule of the compound was placed under water, between 
compound ex- the ends of two platina wires, coated with glass excepting the 
wTttrtirvX one of these wires communicated with the positive, 

taism. and the otb^ with the negative end of a voltaic trough, con¬ 

taining 50 pairs of six-inch plates, excited by weak muriatic 
No effect no- acid* The||lobule appeared to little, if at all, affected by 
cumstan^s.*^" l^*turrentof the electric fluid, of which, we are inclined to 
'belii^ve, it is not a.conductor : small babbles of gas rose from it 

oc.ca- 
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occasionally, but as the water with which it was in contact wa* 

undergoing rapid deconjposition, it is not unlikely that these 

bubbles were not caused directly by the electric fluid, byt by^ 

the hydrogen or oxigen llbieralcd from the water, acting on the 

compound. This source of ambiguity would be removed, if 

the compound could be electrised without its being in contact 

with any fluid j b\it its extreme volatility presents an obstacle 

to such an arrangement, which we have not yet surmounted, 

Havjing made a number of experiments for the purpose of Phenomena 

ascertaining generally the phenomena resulting from the contact 

of various substances with the explosive compound, we have explosive 

made out the following table, in the first column of which are coirpcanKl, 
,1 , L 1 1 j • L 1 1 and viiriou# 

stated the several substances employed, and in the second the subsiaaces. 

apparent effects of them on the compound. It is proper to 

remark, that water was always present in these experiments, 

the general method of making them having been to place a 

globule of the compound in a small iron ladle filled with water, 

and to bring the substance, whose action on it was to be tried, 

into contact with it at the bottom ; but in those cases in which 

it was desirable to have as little water present as possible, we 

have substituted for the ladle a little paper filter, containing the 

compound-and water, and allowed nearly all the water to drop 

through, before we added the substance to the compound!. 

This was our mode of operating with ether, alcohol, &c. 


Talk of the apparent Effects of certain Sulstances brought 
into Contact with the explosive Compound. 


Mercury 


Copper 

Tin. 

Zinc. 

Sulphur. 

Liquid sulphuretted hydrO'* 
gen, or alcohol of sul¬ 
phur . 

Super /Sulphuretted hydro¬ 
gen formed by adding hy- 
drognretted sulphuret of 
potash to muriatic acid. . 


Effects observed. 

Slight effervescence, the me- Effects of sub- 
tal slowly tarnished. stances 

do. do. bro.JKl.Unto 


None. 

None. 

None. 


None. 


brouKbtinto 
contact with 
the r^splosive 
compouiiU. 


Violent explosion. 
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Effects of sub* SubstancM brought into contact 
stanres with the compound. 

''broughtinto .. - . - 

contact with J)q become solid by keepittg. 

ioLpoC™ Native sulphuret of antim. 

^ Red sulphuret of mercury. 

Phosphorus 
Phosphuret of lime 
PhosphoiQs dissolved in li¬ 
quid sulphuretted hyd... 

Charcoal . 

Jet. 

Cannel coal .. 


Residuum of the distillation 

of amber . 

Asphaltum. 


Elastic bitumen . 

Elastic gum, or caoutchouc.. 
Resinous matter found in 

Highgate Hill . 

Common resin. 

Shell Lac. 

Copal. 


Sandarach .. 

Mastich. 

Euphorbium . 

Guiacum .. - .. .. ,. 

Assafeetida.. .. 

Opium ... 

Burgundy pitch . 

Balsam of Tolu .. .. v* 

Resin of ox bile. 

Myrrh. 

Scammony .. 

Prankincense . 

Ammoniacum .. 

Hepatic aloes. 

Alcoholic solution of resin .. 
Do. of resin o^ lac ,. .. 


Effects observed. 


Union, but no explosion 
None. 

None. 

Explosion extremely violent. 
Violent explosion. 

Do. 

None. 

None. 

Adhe.sion, slight efferves¬ 
cence. 

Effiirvescence, film on the 
surface of the water. 
Union, rapid effervescence, 
ascent to the surface of the 
water, film left there. 
Union. 

Violent explosion. 

None. 

Effervescence. 

None. 

Union, effervescence, ascent 
to the surface of the water, 
film left there. 

Adhesion. 

Same as with copal. 

Do. do. 

Do. do. 

Do. do. 

Slight effervescence, film on 
the water. 

Union, effervescence. 

Do. do. rapid, film 

on the water. 

Slight effervescence. 
Explosion. 

None. 

Do. 

Do. 

Do. 

Rapid effervescence. 

Do. 


Cam* 
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brought into contact 
vtiith the compound. 


Camphor 


Pliosphurref ted camphor .. 

Snlphuretted do. 

Wax . . . 

Spermaceti. 

Adipociro .... 

Butler .. . ,1, .. .. 

Palm oil . 

Do. saturated with chlorine, 
which made it white and 

semifluid . 

Oil of mace . 

Ambergris. 

Hogs’ lard. 

Whale oil. 

• 

Linseed oil.* .. 

Olive oil . 

Do. do. saturated with 
chlorine .. .. .. .. 

Do. do campboreited 
Do. do. Bolphurelied .. .. 
Do. do. thickened by boil¬ 
ing on oxide of mercury. 


Effects observed.’ Effects *»f sub¬ 

stances 

-■ • broughtinta 

Union in considerable t]uan- contact wirh 
tity with the compound, explosive 
which preserves its usual 
colour and appearance. 

. When the camphoretted 
compound rises to the sur¬ 
face of the water, it covers 
• it with a film of camphor, 
the explosive compound es-' 
caping from it. The cain- 
phoretted compound in¬ 
flames v/ithout explosion 
by i)hospliorns and by 
essential oils. Sulphuric 
^ ether separates the camphor 
from it. It maybe formed 
at the same time with the 
explosive compound, by 
introducing a bit of cam¬ 
phor into chlorine gas over 
solution of muriate of am¬ 
monia. 

Explosion. 

Union. 

None. 

None. 

None. 

None. 

Explosion. 


Union. 

Do. rapid effervescence, film 
on the water. 

Explosion. 

None. 

Explosion, separation of car¬ 
bon. n 

Explosion. 

Do. separation of carbon. 
Union. 

Violent explosion; 

Do. 

Effervescence, explosion. 
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Effect*! of siili- 
staacrs 
brought into 
contact with- 
the explosive 
c iiipounfl. 




Siibstaiicf fs brought into contact 
witli the compound. 

‘ .' ■ •i.aMiifc'—. .• 

Olive oil, by boiling on cor¬ 
rosive sublimate 
Oil from soap by sulphuric 
acid .. .. 

Do. do. by nitric acid 

Oil of turpentine. 

Do. do. sat. with chlorine 


Oil of tar. ,. 

Do. of amber 
Do. of petroleum 
Do. of Benzoin . 


Do. of orange peel .. 

Naptha. 

Alcohol.^. 

Sulphuric ether. 

Nitric ether. 

Phosphuretted ether .. 

Soap of potash .. 

Do, of soda (curd soap) 

Do. of do. (Castille) .. 

Do. of barytes (from nitrate) 
Do. of alumine (from sul¬ 
phate) . 

Do of lime (from nitrate) 
Do. of strontia (from do.)' .. 
Do. of magnesia (from sul¬ 
phate .. 

Do. of silver (from nitrate) 
Do. of protoxide of mercury 
(from nitrate.) 

Do. of peroxide of mercury 
(from nitrate ) 

Do.bf copper (from nitrate.) 
Do of lead (from nitrate.) 

Do. of do. (litharge plaister.) 
Do.^of tin (from muriate.) 
Do. of cobalt (from nitro- 
* ifroilate.) .. ^ . 

k " 


Eifec^bserved. ' 


Union. 

Union, effervescence, film on 
water. 

Do. brisk do. film on water. 

V'iolent explosion. 

N Union ; by the application of 
flame to« it on tlte surface 
of water, it deflagrates, 
and leaves a resinous look¬ 
ing substance on the water. 

VJblent explosion. 

Do. 

Do. 

Union, effervescence, remark¬ 
able change of colour to 
blood red. 

Violent explosion. 

Rapid effervescence,explosion. 

None. 

None. 

None. 

Violent effervescence. 

Rapid effervescence. 

^Union, effervescence, filtij 
or water. 

Do. Do. Do. * 

Slow eftervcfsence. 

Much effervescence. 

Slow effervescence. 

Do. Do. 

Do. Do. 

Violent explosion, blue fiame. 

Do. Do. white fiame. 

Do.* Do. 

Do. Do. 

Do. Do. 

Do. Do, 

Effervescence. 

Do. Do, 
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Subatancn bran|i||k into contact 
witii the coKkuumI. 


Soap of platina (from Vitro* 

mutiate.). 

Do. of inat^diijisae (from 

salphate.) . 

Sitgar. 

Manna. 

Goro Stoegal . 

Starch. 

Indigo. 

Kino. 

Catecbn or terra japonica. 
Extract of logwood. .. .. 

Benzoic acid. .. 

Albumen (dried.) 

Prussiate of iron. 

Triple Prutsiate of potash in 

crystals. 

Sulphuric acid. 

Nitric acid. 

Muriatic acid . 

Phosphorous acid. 

Fused potash pure. 


Solution of do. * * .. 
Solution of pore ammonia. 
Do. diluted with its bulk of 
water. .. . / .. 

X.mie •. .. .. 

Carbonate of lime. 

Ked oxide of lead. 

Nitrate of silviar. 


Hidregeo gas. 


Super-carboretted hidrogeoj 
or olefiant gas. 
Phosphuretted bidrogen g;as. 
Sulphuretted do. do. 

Arseniuretted do. do. 

Oxigen gas. 

VoL. XXXIV.— No. 150. 


COMPOVNA. 

. ^ Effects observjcd., 

. ■ ■ '.1 I II 

Efiervescenae rapid, fi.lm on 
water. 

Violent explosion. 

None. 

None. 

None. 

None. 

None. 

None^ 

None. 

None. 

None, 

None. 

None. 

None. 

None. 

None. 

None.< 

Noi^ 

ExpfliRon, owing to the heat 
produced by the potash dis¬ 
solving in a small quantity 
of water. 

Effervescence. 

Violent explosion. 

Rapid ei&nraacence. 

Effermcenca. 

Do. 

Do. 

Muriate of silver formed, 
the compound disappeared. 

The compound disappeared 
immediately, the volume cff 
the gas increased. 

The compound disappeared 
immediately. 

Do. with explosion. 

Do. opacity in the gas, preci¬ 
pitation of sulphtir. 

Do. predpitation of Msenic. 

1 Do. • 

U 


£31 

Effects of tab* 
stances 
brought inis 
contact wKii 
the expXodba 
compound. 
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oi suli- 

J SIHII^CS 

<}br«>ii{!U(into 
contact tv I til 
tlic explosive 

COlUpOUIlti. 


I{einai‘k npou 
the table, ard 
Che i7euci«l 
effects. 


fJonibttsUbics 
act most 
ilroiiifly nu the 
coiiipouiid. 

r!j«' effects ap¬ 
pear to iii'ise 
t'le-in dei)S(' 
rhloi ine. 


t'amplior, &c. 
unite tvithoiit 
decomposi¬ 
tion. 

No action 
with saturated 
bodies. 


Animal sub¬ 
stance t have 
lew action 
than vegeta¬ 
ble. 


£{oaps, by 
double dV- 


Siib'tJMices broufilit into contact 
With the explo'.m' compound. 



served. 


Azotic gas. .. Do. precipitation of arsenic. 

Atmospheric air. ‘ Do. 

Nitrous gas. Do. violent explosion, blue 

flame. 

In performing the experiments, the results of which are 
stated in the preceding table, our intention was not to investi¬ 
gate minutely the changes produced in the substances made to 
act on e«ch other, but to acquire a knowledge of the principal 
and most ob\ious effects of the explosive compound on a va¬ 
riety of bodies. This, we trust that we have accomplished; 
and, in so doing, have discovered soriie curious and interesting 
ficts ; amongst which the following appear to be most deserving 
of notice’. 

1st. The class of bodies which act on the explosive compound 
with the most energy, are those which are termed combustible 
bodies. There are, however, some few exceptions to this re¬ 
mark, instanced in the want of action of ether and of alcohol. 

2d. 7'hat there is a cof(|||^crable analogy between the action 
of the explosive compound, and that of the chlorine and eu- 
chlorine, separated in a condensed state by strong sulphuric acid, 
from the salt, known by the name of the oxymuriate of potash j 
which', like the explosive compound, inflames volatile oils, 
caoutcljouc, phosphorus ammonia. See. And that most of the 
effects of the explosive compound are attributable to chlorine 
in a condensed state, and in weak chemical union. 

3d. That there are some combustible bodies which will 
unite without decomposition, with the exj^osive compound, of 
which camphor is a remarkable instance. 

4th. That when a combustible body is previously saturated 
with chlorine, ifs action on the explosive compound is either 
annihilated or much weakened. 

5th. That animal substances in general appear to act with 
less energy on the explosive compound, than their analogous 
vegetable substances. The want of action of adepocire, of 
spermaceti, of butter, and of lard, are striking proofs of the 
truth of this assertion. 

6th. That^there is a remarkable difference in the actions on 

' f * 

the compqund of the several soaps formed by double decom¬ 
position 
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position ot saline solutions, and solution of soap} as it ap- composition, 
pears that the earthy soaps do not explode with it, and that ofpi|,de!*** 
the metallic soaps, those prepared from nitric salts explode, 
while those prepared from muriatic salts do not. 

Of the numerous experiments, of which a statement is given The cxpcri- 

in the preceding table, we will not pledge ourselves that all 

„ ^ ® , some cases, 

are equally accurate i we have t.tken considerable pains that vary ourcpe* 
ttbey should be so, but their number has hitherto prevented us rition. 
from repeating the greater part of them. The repetition of 
some of them has convinced us, that very minute circumstances 
W'ill sometimes cause the results to vary. Should we hereafter 
find it necessary to correct any involuntary inaccuracies in our 
statement, we shall do it with confidence in the indulgence of 
the readers of your Journal. 

As it may be expected, that we sh'ould describe our mode of Apparatus for 
bringing the explosive compound into contact with confined compound*to 
portions of the gases, we have represented our apparatus for gas in a closed 
this purpose in the sketch, plate VI. fig. 3, to which the pre- 
sent explanation will apply, (a) A capsule of bone or 

ivory, having a small hole in its centre—this capsule is suspended 
by a string, passing air-tight through the top of a glass receiver 
(e) between a collar of welted leather, which serves to secure 
in its place the stop-cock (^)~this stop-cock has a coiinesting 
screw, to which the stop-cock (c) of the bladder (d) can at 
any time be attached. (J') is a water batli. 

When this apparatus is to be used, the capsule (u) is to be and method of 
drawn down, so as to bring it on the outside of the glass re-**“*“& **• 
ceiver : the.bladder with its stop-cock is to be unscrewed and 
filled with the gas iifiended to be used ; the stop cock is 
to be opened, and by the action of the mouth applied to it the 
water is to be drawn up so as to fill the receiver. The cock (i>) 
is then to be shut, and the cock (c) with the bladder of gas 
screwed on. A small piece of blotting paper is then to be 
laid'on the hole in the capsule, on which the globule of the 
, explosive compound is to be placed. The capsule is then to 
be placed again under the receiver, and by means of the string 
on the outside, drawn up into the receiver full of water, to 
soch a height as may be thought necessary ; after which, the 
two ^top-cocks are to be opened, which wiU admit, the air from 
the bladder into the receiver j the water in which will ail de< * 

U 2 sceiid 
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seend as the air enters, excepting what is retained in the cap.* 
tale, and which covers the globule of the compound } but as 
this small quantity very quickly filters through the blotting 
paper, and falls in drops through the hole in the capsule, the 
compound is left exposed to the gas, and the effects of this 
exposure immediately appear. 


Wlien the 
eompntind is 
kept witli wa¬ 
ter in a sealed 
tube, it be- 
Romrs dis'.olv- 
ed in .process 
of timt*, unless 
the quantity of 
water be nv 
considerable. 


In our former communication we mentioned that the com- 
pound may be preserved for any length of time, in small tubes 
hermetically sealed, provided that the quantity of water, or of 
air, included with it, did not exceed seventeen times its bulk j 
we have since found that this is strictly true, only when the 
quantity of water in the tube is very inconsiderable compared 
to that of the air included ; for that when the tube is nearly 
filled with water, the compound, after some months, disappears 


Kemarks on 
Si urces of 
crrour in th«» 
former analy' 


SfS. 


Tiic globules 
of the com¬ 
pound were 
unequal, and 
too much wa¬ 
ter was pre¬ 
sent. 


and is dissolved in it. 

Id the same communication we described an analysis of the 
compound, remarking, at the same time, that not having re¬ 
peated it, we could not place any confidence in its results, and 
that our principal object giving an account of it was, to show 
an easy and practicable mode of analysing the compound. In 
the interval, since that was published, we have paid particular 
attention to that analysis, and have found that there were two 
very material sources of error in it j the first was owing to the 
imperfect means which we then possessed of obtaining two 
globules of equal weights j and the second, to a circumstance of 
which we were not then aware (but which our subsequent ex¬ 
periments have proved to have a considerable influence) 
viz. that the quantity of water with which the explosive com¬ 
pound was in contact when it was decomposed by potash, was 
much too large, and occasioned less azotic gas to be given out, 
than would otherwise have been collected. To obviate these 


two sources of error has been the object of our recent labours, 
ap4 we have fortunately succeeded in removing both. 

Remedy. Tlie mode by which we have succeeded in always Dperatiog 

exact measure with known weights of the compound, is by using a glass sy- 
puirodwiii^ ripge, of the form represented in fig. 4- pi. VI. the lower part 
cer^ned hy a'qf wiricb teiminates in a tube of small bore; such as is used 
thermoroeUirs. This lube is graduated on the outside into 
iodretoiu! decimal parts, and when the point is placed in a 
, glpbale fljf the explosive compound under water, and the piston 

raised. 
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raised^ the compound may be drawn up in an uninterrupteii 
line to any maik on th^stem that may be desired: the inch 
measure of the stem of our syringe bolds exactly 5'3 grains of 
pure mercury j consequently it must hold ‘625 of a grain of 
the explosive compound, the specific gravity of mercury being 
13 568. and (hat of the explosive compound, according to our 
experiments, being l 6. 

The mode by which we obviated the errour arising from 
having much water pi esent, was to decompose the compound 
over mercury in the following manner: 

A small stoppered phial was converted to an air receiver, by and the quan* 

having its bottom cut off—it was then sunk up to its neck in *‘*y water 

* laKoii v<*ry 

the mercury contained in a small mercurial trough, the stopper small, over 

being first taken out. The capacity of the neck was then tnercury. 
filled with a few drops of water, into which was introduced the 
*625 of a grain of the explosive compound—the glass stopper 
was then put into its place, and the receiver, with its contents, 
raised on to the shelf of the trough. Some potash was then 
procuied, which was free from carbonic acid, and had been 
deprived of any combustible matter, by having undergone 
igneous fusion ; it was also free from any metallic oxide. Of Solution of 
this potash a concentrated aqueous solution w'as made, and this P®*“*** added, 
solution passed up into the receiver to the compound, the de> 
composition of which it occasioned. In performing this expe¬ 

riment, it is of importance not to pass up the fused potash in 
the solid state, as the heat which is occasioned by its solution 
in the small quantity of water which it meets with, instantly 
causes the compound to explode. 

The decomposition of the compound by liquid ammonia we or of ainino> 
effected exactly in the same manner, passing up the solution 
of ammonia instead of the solution of potash ; the solution of 
pure ammonia must, however, be diluted with its own bulk 
of water, otherwise it will immediately occasion an explosion 
of the compound. 

By these arrangements, we believe that we have removed Tlie analysis 
every source of error j and, having repeated the analysis seftefdl 
times with the greatest care, and with scarcely any variation confidence, 
in the quantities of gases obtained, we are enabled tpgive those 
quantities with considerable confidence. This will Wfe best 
done by stating the particulars of two of our experiments. * 

ist . 
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Exp.i. Df- Jst Exp, (Baromeler 30 4, thermometer 55*) '625 6f a 
by'potas?!*^” grain of the explosive compound was decomposed by solution 
of potash, in the manner just describlid ; the quantity of gas 
obtained was '25 of a cubic inch j phospho.us was sublimed in 
it; after which operation, and being again cooled, its volume 
was '245 of a cubic inch ; which being phosphuretted azotic 
gas, must be corrected for an increase of volume of 
by phosphorus in solution. This brings it to ‘239, which, 
brought to the mean temperature and pressure, becomes *2447 
of a cubic inch, being the quantity of azotic gas derived from 
the compound. 

Exp. 2. De* 2d Exp. (Barometer 30’4, thermometer 55°) '625 of a grain 

composition jjjg explosive compound was decomposed by a solution of 
by ammonia. r r r / 

pure ammonia, diluted with its bulk of water, in the manner 
before stated. The quantity of gas obtained was *305 of a 
cubic inch : after subliming phosphorus in it, it was '41, 
which, corrected for increase of volume by phosphorus in so¬ 
lution, for pressure above the mean, and for temperature below 
it, becomes '4095 of a cubic inch, being the quantity of azotic 
gas derived both from the compound, and from the decom|>osi- 
tion of the ammonia by the chlorine of the compound. Then 
to know how much is derived from the latter source only, we 
have only to deduct the quantity ascertained by the Brst expe¬ 
riment, from that ascertained by this experiment. This being 
done, the remainder is '1648, which remainder, representing 
three times its volume of chlorine gas, gives *4944 of a cubic 
inch, as the volume of chlorine gas contained in Qilb of a grain 
of the explosive compound. 

TIic quantities The quantity of azotic gas in -625 of a grain of the com- 
'a^s being ascertained by the first experiment, and that of the 

in ilie com- chlorine gas in the same weight of the compound being known 
p.mnd second experiment, it is obvious, that if the experi¬ 

ments are accurate, and the compound consists of chlorine and 
' azote only, then the weights of those two gases should exactly 

correspond w'ith the weight of the compound, viz. •(>25 of a 
grain. 

But, according to the following calculation, this is not the 


in ilic coni- 
p.mnd 


case. 


Weight 
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• C. inclus. 

Weight of *2447 of azotic gas (Biot and 

Arrago) .. . .'0/35 of a grain. 

Do. of '4944 of chlorine gas fGay Iais- 

sac and Thenard) ,. .’3/24 of do. 


Total *4459 of do. 


Here# then, we have a deficiency of ’179^ of a ^rain, for alet'? thin 
which we must account either by concluding that onr analysis n.c whole 
is inaccurate, or that the explosive compound contains some 
other constituent part besides azote and chlorine. 

But from having repeated our analysis several times, we are the ana- 
convinced, that it is free* from errors of any consequence; was accu- 
W’e, therefore, conclude, that azote and chlorine are not the ' ’ 
sole constituents of the explosive compound. 

What other, then, does it contain ? To answer this question comi>nmid 
we must first consider what others it can possibly contain, and umst have 
we shall find that no others, excepting oxigen or hydrogen, 
can possibly enter into its composition, because, in the simplest 
cases of its formation, no other bodies are present than chlo¬ 
rine, azote, oxigen, and hydrogen. 

Now, if it contained oxigen as a third substance, the results 
of the decomposition of the compound by ammonia, would be not a|)p»’ai’ u* 
different from what we find them ; for, in that process, the 
oxigen must either assume the gaseous form, which it docs 
not j or, if it be supposed to form water with the hydrogen of 
the ammonia, then it must displace five limes more azotic gag 
than chlorine would, because any given weight of oxigen com¬ 
bines with five times more hydrogen than the same weight of 
chlorine does. Instead, therefore, of collecting too little azotic 
gas, we should have had a very considerable excess. 

The supposition, therefore, tliat oxigen is (he third substance 
contained in the explosive compound, is, in the highest degree, 
improbable, and inconsistent with the rc«uUs of our experi- 
-ments. 


It must, therefore, be hydrogen which is ihe third substance. 
But in whatever proportion the hydrogen may exist in the 
compound, it must, by combining with a certain portion of 
the chlorine in that compound, neutralise the decomposing 


but iiv<iii)gfit 

Dediierion, 
ttiat tlje liy- 
flrcj^en, 
incomhiuatiim 


actioii 
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with chlorine, actioD of that portion on ammonia. Hiia pcMrtion of chlorine 
would not, therefore, be indicated in the action of the ttom-' 

Q^tuiuiJty Mill- \ 

vil pound on ammonia by the separation of one-third its volume 

of azotic gas, it having combined with hydrogen at the cxpcnce 
of the compound, and not at the expence of the ammonia. 
In the before-mentioned analysis there is, therefore, a deficiency 
of a certain portion of hydrogen, and of a certain portion of 
chlorine; but, as the total deficiency of both is known, (being 
the difference between the weighi of the compound analysed, 
'625 of a grain, and that of the gases ascertained by the ana« 
lysis, '4459 of a grain) viz. *1791 a grain ; and as the pro- 
pt^tions in which chlorine combines with hydrogen are also 
known, (being equal volumes of the two gases, or by weight 
1 hydrogen to 30'14S chlorine) it follows, that the volumes and 


weights to be added are, , 

c. in. grain. 

•23012 of chlorine gas weighing.*17335 


•23012 of hydrogen gas, do.*00575 

Whence the With these additions to the analy«s, the composition of ‘625 

component gf ^ grain of the explosive compound will be as follows ; 
parts, as cor- 


rected, are c. in. at mean 

ascertained ; temp, and grains. 

pres. 

*7245 chlorine gas.’54575 

•2447 -azotic gas.*07350 

•2301 hydrogen gas. 00575 

.. . J condensed in the compound • ■ ■■ 

1 • J 993 ^ ^ ^ their volume '625 


or otherwise composition may be stated in a different form, upon 

by a diMrcnt the supposition that the elements arrange themselves in the 
S'^the*wmpo- following way; the hydrogen, with part of the chlorine, being 
nents. in the state of muriatic acid. 


c. in. at mean 

temp, and grains, 

pres. 

*4944 chlorine gas ..'3724 

•4602 muriatic acid gas. *1791 

'2447 azotic gas.*0735 

■■■— f ctKIdcnsed ih the een^olind^ . 

1*1993 \ 'volume '625 


An 
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Aa objection may be made to the above reasoning and coti^ An hypothciU 
elosidh, on the ground that we have not taken into consideration 
the possibility of the explosive substance being a Compound of and iiydrogm * 
chlorine, ajtote, oxigen and hydiogen } and it may be said, ]^7he^form*^c/ 
that the arguments for the exclusion of oxtgen from the com- 
pound, drawn from its action on ammonia, will lose all their 
force if it is considered as a quaternary combination instead of 
a ternary one ; because the oxigen and hydrogen in the com¬ 
pound may be in the state of water; in which case neither of 
them would appear in the gaseous state bj' the action of am¬ 
monia, nor could the oxigen displace azote from that alkali. 

In answer to such an objection we have to observe, that the tliis 

. • t«'itiiu\ r«ni- 

supposition that the explosive substance is a quaternary com- pnun,j ,g ,i,j, 
pound of chlorine, azote, oxigen and hydrogen, being at pre- probable, 
sent unsupported by experiment,^ we conceive that the fol¬ 
lowing reasons will ju-tify us for refusing to admit It. 

1st. It is not consistent with the cautiods principles of phi-a«ons-^ 
losophical reasoning to admit four elements in a compoonu, so phiiosophi- 
long as its properties and actions on other bodies are explicable 
by three. 

2d. From the known affinities of the four elements above- y. That such a 

mentioned, and from the prr>poitions in which they must exist 

. . , - . . , would have dif- 

in the explosive compound on the supposition under con- tprcni pioper- 
sideraiion, we infer that they must be combined in •(525 of a ties, 
grain of the explosive substance, in the following maunar: 


grs. 

•372 chlorine 
•Oil hydrogen 
*773 azote 
•083 oxigen. 
'O 76 oxigen 
•010 hydrogen 


1 

} 


forming muriatic acid, 
forming nitrous gas. 


} 


forming 


water. 


1 


•625 


In which case the characteristic praptttfes of the compound 
would be those of moriatic acid and of nitrous gat, and not 
those of chlorine, which is contrary to the fact. 

Should, however, it be proved, by satisfactory experiments, Bntif expe- 
that the ejqplosire subatance amtakii oatyn, mu ttatmient of 

the 
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a conipoiirul, the composition of that substance roust be modified, by* ad- 
mitting, that the Jiydrogen in the compound is neutralized by 
c. dianseil. oxigen instead of by chlorine. ' 

The hydrogen The liy<lrogen in the compound appears to be the link, con- 
-tinion ®^necting together the chlorine and azote, by its affinities for 
both, in the same n>anner as it dws in the ternary compound 
with chlorine and carbon, formed when supercarburetted hy¬ 
drogen gas and chlorine gas are mixed together, 
and piTvcnts It is the hydrogen in it also that, in ail probability, prevents 
IVoni bnn^'do- being instantly decomposed by water, by weakening 

coinposi'dby the attraction between the chlorine of the compound and the 
Matir. hydrogen of the water} so that it is not able to overcome that 

which unites the elements of the wctcr. 

Tfistrad of Sir It will be observed, that we have adopted the system of Sir 
oJy^of'dilo-** H. Davy, with respect to the nature of what was formerly 
riiif', thf tar- called oximuriatic gas. The several phenomena resulting 

explosive compound on other bodies, 
may piobably however, are probably also capable of explanation on the old 
br applicable', theory j and such of your readers as may wish to apply that 
theory to these phenomena, have only to consider them as 
resulting from the transfer of oxigen from the oximuriatic 
acid of the compound to the combustible body, forming oxi- 
genised products, such as carbonic acid, oxides, &c. and to the 
separation of the muriatic acid from the compound, in con¬ 
sequence of this loss of oxigen. 

t'xpb.iifUion, On Sir H. Davy’s system, these phenomena are considered 
as resulting from the attraction of the chlorine for combustible 
bodies, and most usually for hydrogen, which it takes either 
from a combustible body containing it, or from the water pre¬ 
sent j and, in those cases, the muriatic acid is formed from this 
nnion of chlorine with hydrogen j and oxygenised products 
are also formed whenever the hydrogen, which thus unites to 
the chlorine, is derived from the water. 

We are, Sir, 

Your most obedient, humble Servants, 

R.POURETT, Juu. 

W. WILSON. 
RUPERT KIRK, 


Londont i-CUh Mar(h, 1813. 
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VI. 

^'Indication of the Claims of the American Boy to extraordinary 
Talents and original Discovery. In a Letter from Mr.ViT. 
Saint. 

To Mr. Nicholson. 


SIR, . ‘ 

I N reading your last nunaber, I was struck with surprise (in Obsrrvati<in« 
common, it should seem, with most of your readers) Jln. 

find that you had inserted a letter from the Morning Chronicle- talents, umi 
w hich purported to give an account of the manner by which 
the American hoy performs bis calculations w'iih such wonder- romjmjinK by 
derful celerity. Now I am persuaded, Sir, that, had you had 
sufficient leisure to examine into the merits of that letter,' aud 
into the claims of its author to the important discovery W'hich 


he affects to have madQ, you wQpld not have given publicity, 
(and, what is of still greater consequence, your sanction) to a 


statement so little calculated to effect the object of its author, 
which was “ to reduce the child to what he really is—a very 
clever boy, but no prodigy.” 

Your insertion of this letter, after the very excellent account 


you gave of the boy in a former number, has tended to produce 
a belief in the minds of such of your readers as are unaccus¬ 
tomed to abstruse calculations, that what this child does may 
likewise be effected by any other hoy of good alilities, and thus 
a prejudice may be excited against this youthful and astonishing 
calculator, which may prove equally injurious to bis own fame, 
and to his father’s pecuniary interest. I have, therefore, to re¬ 
quest, Sir, that you will assistine in my efforts to vindicate the 
reputation of this extraordinary boy, by inserting in your next 
number, if convenient, the following remarks on the Icttei 
alluded to, in which I have endeavoured to show, that Mr. 
A.H. E. h as not succeeded in discovering the method by 
which this boy performs his calculations with such surprising 
celerity. 

In the application of M. Rallier s method to the extraction 
of the cuhe root, Mr. A. allows, that the result is amlignous 
where the number proposed terminates with an even digit, or 
with a 5 i” he proceeds, however, to explain how the difficulty 

. nfay 
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Observations 
and facts in 
support of the 
talents, and 
originality of 
the methods of 
coiiipdting by 
Zeraii Cob 
burn. 


may be removed with respect to the even digit, though 1 think 
I may safely challenge him to produce a single instance of a 
child from iwio years of age, who would be able to 

comprehend the method, much less to apply U with faciHty and 
rapidity. Be this as it may, it is confessed by Mr. A. that the 
case of numbers ending with 5 ia one which " caii deceive," 
and I accordingly expected to find that Mr. A. had given the 
boy various examples of this aviliguous case, and that be bad 
uniforndy found the boy incapable of answering such questions 
correctly, or that he had obtained from him an akknowhdgement 
that such questions were beyond the reach of his powers to 
answer. Yet nothing of this kind is mentioned by Mr. A. 
who leaves us totally in the dark upon the very point which 
would have cleared up the difficulty. Are tve to imagine, then, 
that Mr. A. though aware of the importance of putting such 
questions, for the purpose of Ascertaining whellicr M. Ralliers 
method was employed or not, yet omitted to ask them ? Or, if 
he did ask questions of this kind, and received ti>rong answers, 
(which must have been the case if the boy employed the me¬ 
thod alluded to,) how is it that he has neglected to avail himself 
of the statement of this circumstance, so materially affecting 
his claims to a discovery which he evidently considers to be an 
important one. 

But allow me. Sir, to examine the merits of this rule in its 
application to the square root. Let us suppose the boy was 
requested to extract the square root of the number 42436 ^ 
here it is obvious the first figure of the root would be 2 , and 
the last either 4 or 6 5 —if 4 be taken, then 4 or 9 would be 
found to be the middle figure j ^ut if 6 be used, then O or 5 
would be the middle figure; hence there would be no fewer 
than four different roots obtained by M, RaUier's method, of 
which four the boy could not possibly know the correct one, 
and he might assign either 206,256, 244, or 2Q4 for the root 
of the required number. This is no particular exeiuple, se¬ 
lected for the purpose of exhibiting M* RaUier's rule in the 
most unfavourable point of view ; for it will be found upon 
trial, that had any other number been proposed, four different 
results would have been obtained by this rule ; and that if a 
nusnber efiding with 5 had been proposed, no leu than ten 

f treni results would have been produced, since all square num¬ 
bers 
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bers ending with 5 will likewise terminate with 25, as I have Observations 
shown in your Philosopl^ica] Journal, No. oo, where may also facts in 
be seen some other curious properties relating to square num- talents, and 
bers. It is manifest, therefore, that, if the boy adopted this origiiality of 
method, he would not only make " many more errors in the !>o?i”!uUng*by 
extraction of the square than in that of the cube root but ^icrali Cni- 
that be would, in most cases, fail three times out of four j and, 
in some cases, nine times out of ten. 

Any of your readers may satisfy themselves respecting this 
ambiguity, by referring to a table of square numbers, where 
they will find that ihe:first 25 square numbers contain all the 
varieties of the two terminating figures of such numbers; and 
that the squares of all numbers equally above and below 25 j 
as of 24 and 26 ; or of 23 and 27, &c. will have their two last 
figures the same: this property may not have been noticed by 
your readers in general, but those of them who are but slightly 
acquainted with mathematics may satisfy themselves of its 
truth and universality j for since the difference of the squares 
of the sum, and difference of any two numbers is equal to four 
times the product of those numbers, it Is manifest that the dif- 
ference of the Squares of two numbers of the form 25+a, and 
25—0, would be of the form lOOa; that is, this difference 
would be some aiact multiple of 100 i and therefore two such 
squares could not differ in their units and tens places of figures; 
viz. in their two last digits j hence, then (since the two last 
figures only are used in M. Rallier's method) would arise the 
ambiguity which 1 have stated. It will be easily seen, that what 
1 have shown of numbers of the form 25 a, and 25—a, is 
equally true of the general formulas 2Sn+a and 25n—a. 

Haring proved, that M. Rallier's rule is only of partial 
utility in the extraction of the cube root, and of little or tio 
use in the square root, •• I think it would be esetremely unfair 
to conclude, that either this method, or one very similar to 
it is adopted by the boy. 

Suppose, however. Sir, that it were possible for the boy to 
have answered such questions as related merely to the square 
and cube roots of numbers by the help of the above rule, stilt 
this will not explain the method by which he multiplies four 
figures by four, or by which he ascertains the factors of any 
number, however large, wUhMrajddity that has astonished some, 
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Obseivatinns of the Jirsi viathmaliaans in the country, I am aware, indeed, 
'support of \he refers to another memOir ot* M. Rallicr, on prime 

talents, and and composite numbers, ai^ I regret, in common with most of 
tlitfmctliods*^^^ ®^’' that he has not given us so mucli as a single hint 

of eofiipiuuis; respecting the method employed in this second memoir, though 
by Ztrah Col- jjg gayg c« jg probably the one pursued by llic boy to find 
prime numbers, and to resolve nuinbejs into their factors.” 
Without knowing myself, however, what this method may be, 
I cannot think that it has been adopted by the boy, for several 
reasons j frst, because it has been known for nearly ffty years, 
secondly, that none of the malhematicuus who have seen (he 
boy (except Mr. A.) have considered any of the known methods 
of operating with prime and composite numbers, as sufficient 
to account for the rapidity with which the calculations have been 
performed j and thirdly, lliat the method itself could n.ver 
have fallen into disrepute, but would have been adopted not 
only by^very mathematician, but by every teacher of aritlimc* 
tic in the most obscure country villages, if it had been of sucli 
inestimable utility as to have enabled boys of oi^ly six yeakb 
OF AGE to have performed suck astonishing calculations. 

Again, Sir, Mr. A. made nO new discovery when he found 
that the boy, in extracting the square or cube root of ayy pro¬ 
posed number, made tise only of the two first and two last 
figures. This carious and singular fact had been known for 
many months to several eminent mathematicians who had 
visited the boy, and who were soon convinced, from the qidck^ 
KW and accttrart/of his answers, and from the pow'er which 
he possessed of coireeling himself whenever he committed 
an error, that M.Rallier's method was not the one he employed, 
even in the extraction of roots, much less in ascertaining the 
factors of large numbers, which he does with a rapidity and 
apparent facility, astonishing to those who have been long ac¬ 
quainted with the method alluded to, and who, notwithstanding 
their years of practice in abstruse calculations, find, that they 
themselves cannot perform such operations, neither by that me¬ 
thod, nor by any other yet made public ! What, then, shall 
we think of Mr. A.’s claims to the discovery ot the “ vwtius 
operands 5>" 

JVlr.'A. might have spared himself the trouble ',''1* ■ g 
an alteration in the intermediate figures if a>> 
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which may be proposed to the boy, since such iisitkrmediate Observations 

FIGURES NEED NOT MENTIONED AT AUL J for it is 

known, that, in a company of upwards of one hundred per- talouts, and 

sons, amongst whom were some of the first literary and scien- «ris>‘Rdity of 
, - , , tho methods ot 

tific characters in the kingdom, the following question was dis- eoiiijuitiiie by 

tinctly and unequivocally put to the child.—“ Can you tell the ^‘ ridi Col- 
root of a perject cube number by means of the two first and 
two last digits only ? " He answered “ Yes and that tho 
company might be satisfied that be clearly understood the na¬ 
ture of the question, it was put to him again in the following 
manner : “ If a number of 12 figures bo taken (which shall 
he a perfect cube) and the two first and the two last figures 
only be named to you, can you tell the cube root of the whole 
number?” To.this he also replied. Yes. He was then tried 
by various examples, which he answered with a facility and 
correctness that excited the wonder and admiration of every 
one present. Now, Sir, was there in all this any appearance of 
a wish to deceive ? any desire to conceal any thing ? any fear 
expressed by the boy lest the various questions which were put 
to him might lead to a detection of his method? No, Sir, all 
was fair, frank, open, and ingenuous \ But I am persuaded, 

Sir, that what I have stated mu»t be sufficient to convince any 
unprejudiced person, that Mr. A. has not succeeded in discover* 
ing the method by w'hich the child perfornis his operations ; 
and I am therefore led to hope that I may thus counteract the 
tendency which lbs publication of Mr. A.’s letter in your 
Journal may probably have had to injure both the boy and his 
father. 1 am. Sir, with the warmest wishes for the success ofi 
your Journal, 

Your most humble Servant, 

W. SAINT. 

Lower Close, Norwich, 

March \Zth, 18J3. 
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1st Mo, 
Jan. 2 



Med. Evap | Rain 


21 

N 

E 

25 

N 

K 

26 

N 

F 

20 

1 

N 

2 

1 Var. 

2 

Var. 

3 

N 

W 

31 

N 

W 


2d 

Feb. 


30 48 30 40: 30'440! 41 


I Var, 
2N W 

3 N \V 

4 W 

5 S 
6S W 
7;S W 
8 S W 
gS W 

10 W 

11 S 

12 S 
i 3 ;s w 
14S W 
J5S W 
163 W 

17 s w 

18 S W 

19 S 

20 s W 

21 S 'W 


30 49 
30 39 
3048 
30 4S 
30-50 

30 33 
30 37 
30-45 
30*45 
30 29' 
29 - 89 ' 
29 98 
29C>G, 
20-88 
3000 
3000| 

29 - 75 ; 

29*48 

2938' 

29-34 

2944 

29-371 

29 * 88 ; 

29-66 

2980 I 

2970 I 


30 47, 
30-37j 
30 391 
30 44i 
30-441 
i 

30 24 
30-32 
3037 
30-29 
29-78 

2'rf8 

2979 

2963 
2966 
29-88 
29 75 
29*28 
2937 
2927 
29-27 
29*34 
29-30 
2937 
2960 
2966 
29-69 


30 480 39 
30 380 32 
30435' 34 
30 466 42 
30470 48 


30*285] 41 
30*245] 41 
30*4101 43 
30*370 41 
30*035 47 
29-835 47 
29885 48 
29 645 52 
29*770 51 
20*940 46 
29 875 47 
29*515 56 
29*425 57 
29 325 52 
29*305 52 
29*390 48 
29 335 52 
29*625 52 

29 630 56 

29*730 53 
29*695 57 


30*501 29*27 29-957 57 


24 . 30 5 

29 32 5 

35 380 

‘21 30*0 
20 260 

2t 26 5 

30 36 0 

34 41 0 

30 35 5 

36 38-5 

04 38-5 

34 37*5 

36 41*5 

38 42*5 

37 42 5 

44 48 0 

35 430 

33 39*5 

35 41 0 

44 50*0 

39 48 0 

42 470 

41 46*5 

41 44*5 

43 47-5 

41 46*5 

*40 48*0 

42 47*5 

49 53 0 

I 20 40*58 


0 27 


036 


^0 33 
030 
0*18 d 


0*19 


The observations in eSiob line of the table supply to a period of twenty-four hours, 
beginning at 9 A. M. on tlie day indicated in the first cohunn. A daab denoteSf that 
the result is inglnded in the nextfollowing obsemtion. 
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• REMARKS. 

1813. First Month. 24. Light clouds and sunshine. 28. Rime 
on the trees : yery misty a. na, clipaf p. m. 29 . Hoar frost: 
the sky overcast. 30. Misty to the S. a.m. A grey day. 
31. Misty a. m. Hoary Cirrostratus clouds : rain at night. 

Second Month. 1 . The Cumulostratus, which has not for 
a long time been exhibited, appeared to-day in large masses. 
7 . Showers and wind : at sun-set, several large clouds of the 
modihcation Nimbus. 8 . Stormy. 9 . A violent thunder gust 
from the west about 2 p. tiv by which considerable damage was 
done to the roofs and chimnies of houses, &c. This was fol¬ 
lowed by a series of heavy gales (continuing with a few short 
intervals of calm and pleasant weaThei) to the end of the pe¬ 
riod. The lunar halo appeared before several of these, of a 
large diameter ; and, on the 18th, about 1 1 a. m. there was a 
brilliant rainbow. The \iver Lea has considerably inundated 
the adjacent lands. 


RESULTS. 

Winds, in the fore part, northerly, with a very dry, dense air, and 
low temperature : in the latter part, southerly, with a rare and moist 
atmosphere, and high teinpeiature. 

Barometer : greatest observed elevation, 30-50 in. j least in. 

Mean of the period 29*957 inches. 

Thermoinetei : highest 57® j lowest 20®; 

Mean of the period, 40‘58.‘* 

Rain 1*90 inches. 

The current of evaporation has been again mterrupted, and is there- ’ 
fore omitted, in order to be resumed in next report. 

Tliese observations will be continued at Tottenham, Middlesex, to 
which place the observer has removed his residence. 

Tottenham, 

Second Month, 23,1813. ' 
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SHOOTING-STARS, 


VJII. 


of slionti;if(- 
t tarf, aid the 
itjf ae' (>f 
ohsj'r^ iiu' 
tiiein, «5v(;. 


On the convection letween Shooting-Stars and large Meteors, w d 
proceeding Itilh from terrestrial and. saleUitular, in 1 ejoind r 
to Mr. G. /. Singer. By Mr. John Fahey, Siv. 


To William Nicholson, Esq. 


SIR, 


Tn>EING in the North of ScotlanJ at the time that votir 
JU) September number appeared, and not having leisure and 
opportunity since to consult the same until now, I should not 
otherwise have delayed .so long to-reply to your correspondent 
Mr. G. J. Singer, were it only to repel an in.sinuation with 
which he concludes, viz. that I had in my 2nd letter to you on 
shooting stais, exulted in‘your valuable correspondent, Mr, 
Forster, having been deterred, or in his discontinuing to give 
his accurate observations’* of meteorological phenomena. 

Accurate and sufficient observations on the jihenomena of 
nature I am ever desirous of seeing multiplied as much as 
possible} not so I confess, those that are so loo.seIy or incompletely 
made or recorded, as to lead only to the support of what I con¬ 
ceive to be a false hypothesis. 

I have elsewhere and repeatedly recommended the multiply¬ 
ing of observations on shooting-stars and meteors, of a nature* 
which does not seem to have occurred to Mr. S, viz, by two or 
more observers, at several miles distant from each other, each 
having a well-regulated watch, and a person stationed to read 
off, and record the observations made, in or near to some con¬ 
stellation previously fixed on by the observers, daring a certain 
time each night, through a long period, the place, direction, and 
j length'of course, being recorded by each, with reference to a 
good jplanispliere of the part of the heavens fixed on, with 
which each observer is furnished j the comparative velocity, 
brightness, interrupting clouds, haziness, light of the moon, 
&c. &c, being recorded by each observer. 

From a pretty complete series of observations thus conducted, 
in conjunction with my able friend Mr. Benjamin Sevan, now 
theenginaer to the Grand Junction and other canals, and recorded 
duringanhour at least,andoftener twoor three on my part^resumed 
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Mf every evening for more than a year ; I am compelled to dissent Phenomenfi 
from some of Mr. S’s frtcts respecting these phenomena, and 
entirely so fronv his nSanner f)f accounting for them, by electri- nicnns (tf 
city, an agent which we well know was in fashion a few years theny&(? 
ago, for explaining a great variety of phenomena. 

My observations, above alluded to, decidedly prove, that all 
which ought properly to be called shonting-slars, having only a 
short and rapid course, and but a sm 11 apparent size, appeared 
only when the air was clear and t ioudiess, in the place of observa¬ 
tion, and when only a very small degree of extraneous light 
prevailed , and that the calculated place of matiy of these, 
from the b'st of our concurrent observations, made at 6 miles 
distant,shevt ing them to be at Oo to 100 miles distance from us, 
and at 40 to 50 miles of perpendicular height above the 
earth's eutface, seemed exactly to accord with the .short, feeble, 
and unobtrusive nature of their appearances. 

My observations also shew, as I have' nfentioned, a very 
regular series, of what I denominate meteors, tlie least of which 
were nearly as short, quick, and faint in their appearances, as 
the shooting-stars, to others which were very long in their 
courses, slow'in their motions (apparently) and with correspond- 
ing degrees of size and brightness, and attended by explosions 
and sparks, and small trains, some of the largest of them j 
but none of which last ever appeared but in clear paits of 
the sky : and our calculations shewed all of these last, to be 
far above the height of the ordinary clouds, 

Mr. S. mistakes, apparently, in supposing me to have assert¬ 
ed, that the larger class of meteors are not sometimes visible 
on moon light nights, and even before the day is quite closed, 
as I have more than once myself observed, but never where 
clouds appeared at the time, as we almo.st constantly see of 
dashes of lightning, the only visible electric luminous pheno¬ 
mena of the atmosphere, perhaps. 

Whence Mr. S. gathered, that satellitlc (not planetary of ^ 
cometary) bodies, move “ with immeasurable velocity,” I arti 
at a loss to think. 

As Mr, Forster's authority has been referred to (though very 
incondn-siiely, I maintain) in page 34, 1 cannot help repeating, 
that if that gentleman, or Mr. L. Howard, ever did, or if they 
BOW concur with Mr. S. as to the ihootUig-stara being an 

X % • electrical 
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Phenomena electrical phenomenon, they would in all probability have 
of shooting- resumed the mention of them, and of other undisputed electric 
v’f'aiis of phenomena occurring at or near to the same time with them, in 
them'^&c subsequent and valuable papers or reports, in order to 

* ' shew such their concurrence in Mr. S.’s opinion. 

I have expressly mentioned, on different occasions, tliat it is 
the largest class of bursting meteors, or those having trains of 
stars after them, which are accompanied by falling meteoric 
stones, and not the shooting-stars; I conceive 

to be an improper name for any of these phenomena. 

The great comparative scarcity of meteors, and of the stars 
falling obliquely from them, indicative of their approaching 
dispersion and cikI, are sufficient!/ consistent, and prove 
nothing against my alleged connection of them with shooting- 
stars, an extremely frequent, and ns 1 conceive, a periodical 
phenomenon. And here I would remark, that nearly all the 
meteors which I or my friends have seen, as well as the shoot¬ 
ing i>tars, have vanished, or ceased to appear, almost at once, in 
clear parts of the sky, where they passed out of the atmosphere, 
as I conceive, and have not passed behind clouds, as has very 
commonly been said, in newspaper and other accounts. I 
have not travelled” far enough, even in theory, to have said, 
or even conjectured, where the sateUitulte, more than the moon 
or large satellite of our planet, came from ; but by no means 
can I admit the reasonings, that they came recently from the 
moon’s volcanos, or more anciently from a burst planet, con- • 
jectured by some, to have given rise to Ceres, Pallas, and Juno. 

I entirely dissent from Mr. S.*s 4th alleged fact, at page 36, 
and from the 4th, 5th, and 6th of those at page 37, as applied 
to shooting-stars. Mine is not a hypothesis,” nor 

is it opposed, I believe, to either the facts or analogy of these. 
Of other parts of the system of the universe, as now explained 
on the principles of the universal gravitation of masses, whose 
^ motions and present states are within the scope of our cogni* 
zance, but not their origins. 

1 remain. Sir, 

Your obedient Servant, 

JOHN FAREY, Sen. 

12, Upper Crown Street, Westminster, 

Febrtmy 22d, 1813. 



HUMAN FIGURE IN ICE. 


IX. 

/ficount of a remarhafle Appearance in the Ice of a Pond in 
which a man was drowned. (W. N.) 

O N the west side of the road leading from Pet worth to Local sitoa- 
Chichester, at the distance of about four miles from that 

in which a 

city, stands Halnaker House, formerly the seat of the Earl of man was 
Derby, by right of his wife, heiress of Sir William Morley, and 
more anciently of W6st, Lord de la War. On the west side of Park, Sussex, 
the park, are certain stables, and other buildings, inclosing a 
farm yard j in which is a pond of about 18 or 20 feet across, 
and 5 feet deep in the middle. A man was drowned in this 
pond in the month of November last j and the circumstances 
attending the discovery of bis body were so curious and uncom¬ 
mon, that (hey occasioned much conversation at the time ; but 
it does not appear that any probable explanation of their cause 
was pointed out. 

Very lately I was much gratified by a discussion of this Autlientic 
subject in a select company of men of talents and observation, 
where we had the advantage of the facts being stated by the 
Rev. James Webber, Chaplain to the House of Commons, who 
was an eye witness. The clearness and precision with which this 
gentleman stated the events to us, gave a much more lively interest 
to the whole : for the narrative in the public prints, which had 
appeared most remarkable for its strangeness, and perhaps liable 
.to doubt, now assumed the form of an authentic and accurate 
philosophical incident, capable of being examined and investi¬ 
gated. I did not scruple to request Mr, Webber to favour me 
with such written minutes as his own recollection, or enquiries 
among bis friends, might afford, in order that 1 might com¬ 
municate the same to my readers, with those deductions and 
remarks which, with the advantage of the conversation before byrwpcctable 
mentioned, I might be enabled to make : and it is to his ready 
aiHention to my request, that I am obliged for the following 
statement, which I have made in my own words from his com* 
munication, and those of bis brother, Mr. Archdeacon Webber, 

Vicar of Boxgrove, and the Rev. Mr. Valintine, Domestic 
Chaplain to the Lord Bishop of Chichester. 

About the I4th or 15th of December last, the pond in The figure ofa 

Halnaker Park, having been froaen over by the hard weather 

' ® ^ . on the ice; 

. winch 
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ai'ttcient to 
disturb the 
crystalliza¬ 
tion of water 
into ice ;— 


——and gcnC' 
rally to ex¬ 
plain tlie pre¬ 
sent facts. 


More particu 
lar investiga¬ 
tion. 


The body 
must have 
been diglitly 
beated by its 
chemical 
change; 
and would 
warm the w’a- 
ter above it; 
wliich would 
ascend, &.c. 
having the 
outline of the 
tigurc. 


The water ex- 
Wrior to the 
figure would 
freejise first 
confusedly, 
and fiorm 
opake Ibnl 


shew its effects by a perpendicular action from beneath the 
surface of the ground, and is capable of being modified by 
changes of no great extent in what be lodged beneath. 
This power, though imperfectly understood, seemed sufficient 
to disturb a process so variable and delicate as that of crys¬ 
tallization j which we know is affected by the speedy or slow 
abstraction of heat or of moisture, the presence or absence of 
light, the action of tremors of any kind, and several other 
accidents ;—and fiom a supposed difference in the agency of 
such a power upon the .w.)ter immediately over the drowned 
man, and upon the other water, (here appeared good grounds 
to account in a general wa) for the difference in their respective 
qualities. 

My own reflections, since 1 had the pVasure of this conver¬ 
sation, will afford a few additional remarks, which may give a 
more specific form to this«explanation. 1 am disposed to 
think that the effect was caused by the developement of heat in 
the body, occasioned by the putrefaction or chemical change 
which must have taken place, though it may have proceeded 
very slowly, on account of the coldness of the water, and the 
want of communication with the external air. This w’ould 
occasion a small degree of expansion in the water, in contact 
with the body, and cause that fluid to ascend perpendiculurly to 
the surface } where ii would spread itself (thinly) on all sides, 
and when cooled would descend near the circumferenoe, as is 
daily seen with fluids beated from beneath. Ot, in other words, 
the particular mass of water, in this stagnant pond, which was 
perpendicularly over the corpse, and consequently had the same 
precise outline, as to all its horizontal sections, would be a little 
warmer than the rest. And though this circulation would be a 
little modified by the expansion to which water is subject, when 
cooled below 40°, yet this would scarcely in any case affect the 
result, and nut at all, if the freezing came on suddenly. It 
appears from our meteorological tables that it did so, on the 11th 
December. 

Now these simple facts might, and probably did, occasion the 
great differences* in the ice. For the external water, being 
originally colder at the commencement of the frost, would 
sooner be cooled down to the freezing point, and begin to con¬ 
geal uver its whole surface, while the other part would remain 

fluid. 
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fluid. The congelation being sudden, and from all points at 
once, would be of that kind which chemists call confused crys¬ 
tallization; forming arFOpake mass, and including the impuri¬ 
ties of the liquid in its substance. But the water over the body The water 
being warmer, would not congeal at so early a period, except 
with regard to a few spicuise, which would shoot into it from more slowly, 
the surrounding ice, and form the white border of the figure; tdijte^boid^ 
and when at last its surface became gradually cooled down to the to the outline, 
freezing point, this water would freeze, not all at once, bat by a 
slow crystallization, from the edge inwards ; which is the very within, 
process for making clear ice, used by Achaed, in his electrical ex¬ 
periments, and is known to exclude all air bubbles, and mecha¬ 
nical mixtures of impurit}%from the crystals. 

These effects, indeed, suppose a concurrence of favourable The rflFcris rc- 
circumstances which may rarely take place, but really appear 
to have met in this uncommon ca?e, and seem to support the circuiTi- 
preceding explanation even in the minuter particulars. Thus 
the abrupt termination of the bead of the figure, agreeing with have taken 
the lower part of the hat, leads us to an inference, that the confirmed 
warmed water either found its way from under the hat, instead by the minor 
of rising from its upper border, or that the felt acted as a bad 
conductor of heat, to the surrounding water.: and the remark¬ 
ably smooth slippery face of the ice of the figure, clear of 
snow, while the rest of the ice was rougher and covered with 
snow, should indicate that the rough ice w'as sufficiently cold to 
project its snow from thawing by the day temperature, which in 
fact was al'ove fieezing; while the ice of the figure, though 
covered with snow on the 1 llh or 12th, was not so cold as to 
prevent that snow from melting in the day time, and again 
freezing in the night, with that very smooth and slippery 
surface which is noticed in the description. 


X. 

Of the Caldeiras cr hot fountains of the Furnas in the Island of 
St. Michael, one of the Azores. 

P LATE VII. is taken, by permission,.from ” the History of 
the Azores," an entertaining work lately published, 
respecting a part of the globe but little attended to. The 
author’s account of this phenomenon, states, that the columns of 
water are of very considerable diameter, and are thrown up to 

•the 
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the height of about twelve feet. He did not take the degree of 
the heat, but from its efiects it appears to have been equal to 
that of boiling. Sulphur lises in vapour through the surround- 
iijg ground, and the water itself is strongly sulphureous. 

My correspondent II. B. has promised a Memoir upon the 
Theor)’ of Hot Springs and Fountains, which I sljall be glad to 
receive, and particularly that of the two alternately intermitting 
sjirings of leeland, described by Sir G. S. Mackenzie. 


SCIENTIFIC NEWS. 

Geological Soemy. 

March 5th, 1813, 

The Bight Hon. the Marquis of Landsdown, 

The Right Hon. Charles Loag, M. P. 

William Cl.arke, E.sq. Trinity College, Cambridge, 

■were severally elected members of the Society. 

Two letters Irom Mr. Webster, Diauglitsman, and Keeper 
of the Museum to the Society, addressed to L. Horner, Esq. 
were read. 

In the first, Mr. W. states, that, during a late examination of 
the Isle of Wight, made by him for Sir H, Fngk-field, he dis¬ 
covered a serie.s of crikarcous strata of lat( r formation ilian the 
chalk, especially characterized by eomaining fre.sh water shells. 
From this circumstance be w as led to suspect a coirespondcnce 
between this formation and the Calcaire d’eau douce, which 
has been described by iJriigniart and Cuvier as forming some 
of the strata in the basin of Pans j which conjecture w'as con¬ 
firmed by a comparison of the besh water fijssil.s of the Isle of 
Wight With those of the h’roneb stiata, which were given by 
M. Brngniart to the Count de Eournon, and by him have been 
<Ieposited in the cabinet of the Geological Society. 

In consequence of this interesting discovery, tiie attendance 
of Mr. Webster at the Society’s apartments was for a time dis¬ 
pensed with, that he might re-examine the Isle of Wight and 
its vicinity. Accordingly, his second letter is dated from 
Tresbwaier, in the Isle of Wight, March 3d. In this he 
states, that Iif has succeeded in obtaining some very desirable 
secti^s of the strata, and an abundant collection of speciitiehs. 
He i^ inclined to think that there are tw'O freshwater forma¬ 
tions. 
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ilons, with a marine formation between them. The lowest 
freshwater formation jicnsists of beds of sand and marl, 
with numerous fragments of the Liranea of Lamarck, and of 
two species of Planoi bis: the interposed marine deposit is of 
blue clay with Venuses, oysters, and various turbinated shells: 
and the upper freshwater formation consists of a calcareous 
rock, inclosing numerous and very fine specimens of the Litn- 
nea and Planorbis. Some of this last stratum is very friable, 
being only marl j other parts are extremely hard, and the up¬ 
permost part of it has a porcelaneous character. Mr. W. has 
not discovered any bed of gypsum, nor silicous concretions. 

A paper by Dr. Mac Culloch on the Granite Tors of Devon¬ 
shire and Cornwall, accompanied by three drawings, was read, 
and thanks weie voted for the same. 

The object of this communicati«n is to show the process 
followed by nature in the destruction of the Granite rocks of 
Cornwall and Devonshire, and to explain how this process is 
H dependent upon a particular mode of aggregation of the mate¬ 
rials of which this lock consists, and which can be satisfactoiily 
observed only during the pi ogress of 'ts decomposition. 

Dr. M. fiist treat.5 of the Granite which forms that promon- 
tary near ihe Land’s-end on which the 1/Oggan rock is .situated. 
Its length is about 200 yards, and the entire rock of which it 
is composed is traversed by numerous vertical and horizontal 
fissures, thus dividing the mass into a multitude of cubical and 
prismatic blocks. The Loggan rock itself, which is the sub¬ 
ject of one of the drawings, appears to be one of these blocks 
in a stale of decay, but still occupying its original site. Its 
general figure is irregularly prismatic and four-sided, with a 
protuberance on the lower surface on which it is poised. The 
breadth of the apparent surface of contact between this pro¬ 
tuberance and the rock that it rests upon, is about a foot and a 
half, but its figure being cylindiical, artd not spheroidal, the 
motion of the stone is limited to a vibration in one direction. 
The utmost force of three persons (according to Mr. M.’s trials) 
is only capable of making-its exterior edge describe an arc, the 
chord of which, at six feet distance from the centre of motion, 
is three quarters of an inch. A force of a very few pounds, 
however, is sufficient to begin and maintain a very visible de¬ 
gree of vibration. Even the wind^ when blowing on its qx- 

• posed 
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posed western surface, produces this effect very sensibly. '^Its 
weight, as estimaled from its dimensions, and the specific gra¬ 
vity of granite, appears to exceed 65 tonl. 

The subject of the second drawing is the Cheese-tvring, 
which occupies the highest ridge of a hill to the north of Lis- 
keard. It is an irregular column, about fifteen feet high, com¬ 
posed of five stones, the upper ones of which are so much larger 
than the rest as to overhang the base on all sides. The angles 
and external borders of these stones are considerably rounded 
by the effect of decomposition; and there is no doubt that in 
process of time, this disintegration will proceed so far, that 
the balance of the pile will be destroyed, and its ruins will 
not be distinguishable from the other'bowldens, with which the 
tops of all the hills in this vicinity are overspread. 

The third drawing represents the Vixen Tor on Dartmoor. 
Almost all the granite of Cornwall and Devon, like that of the 
Land’s-end, is divided by fissures into masses more or less ap¬ 
proaching a cubical form. If a rock of this kind, nearly level 
with the surface of the soil, is examined, the fissures will be*" 
found to be a mere mathematical plane, and the angles formed 
by their intersection will be sliarp and perfect. 

If we then turn our attention to granites, which, from their 
greater elevation above the soil, apjiear to have been longer ex¬ 
posed to air and weather, we may observe a gentle rounding of 
the angles, such as is exhibited in the Vixen Tor. By degrees 
the fissures become wider, and the blocks, which were origi¬ 
nally prismatic, acquire an irregular curve-lined boundary, re¬ 
sembling those which form the Cheese-wring. If the centre 
of gravity chances to be high, and far removed from the per¬ 
pendicular of its fulcrum, the stone falls from its support, and 
becomes rounder by the progress of decomposition, till it as¬ 
sumes one of the various spheroidal figures, which the granite 
bouldens so often exhibit. 

These fi.ssures, and the rounded form which the cubical 
blocks acquire by decomposition. Dr. M. is inclined to attri¬ 
bute to the original structure of the rock. In this, as in ba¬ 
salt, crystallization appears to have been begun in distinct, and 
more or less distant points, from each of which it proceeded, 
forming thick concentric lamellae, till at length the exterior 
sheUs of adjacent concretions came in cootfict, but were inca- 

' ' , pable 
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paKe of mutual penetration. The outer lamellae are the 
least hard and dense, and therefore yield the easiest to the va¬ 
rious causes which occasion the disintegration of xocks. 

March \ Qlh, 1813. 

Mr. Webster exhibited specimens of the rocks containing 
freshwater shells recently discovered by him in the Isle of 
Wight. 

A paper on the rocks of Clovelly, in Devonshire, with illus¬ 
trative drawings, by the Rev. 1. J. Conybeare, was read, and 
(hanks were voted for the same. 

The fshing town of Clovelly is situated in a narrow ravine 
on the north coast of Devon, about 22 miles west of Ilfra¬ 
combe. The shore is prec'rpitous, being formed of cliffs about 
130 or 140 feet in height, interscgled by narrow alternations 
of Granwarke and Granwarkc slate, curved and contorted in 
the most capricious way imaginable. No organic remains were 
observed in them, nor any foreign minerals, except opake white 
quartz, forming numerous veins. Nearly the whole of North 
Devonshire is composed of the rock just described, which is 
locally distinguished into Dunstone and Shllat, the latter being 
the slaty Granwarke, and the former the compact : it is al¬ 
ways very irregular in its stratification, is destitute of metallic 
veins, alternates with transition limestone, and, where it does 
80 , occasionally contains organic remains. It also, in one in¬ 
stance at least, alternates with thick beds of a kind of culm : 
its veins besides quartz occasionally offer calcareous spar. Kil- 
las, which Mr, C. is inclined to regard as a variety, not of 
nuca-slate, but of clay slate, is contorted in its stratification 
only in the neighbourhood of the Granwarke, is traversed 
almost through its whole extent by frequent veins or dykes of 
a porpbyritic rock which does not pass into the Granwarke, . 
contains sometimes topaz, and not unfrequently garnet: it* 
veins are often filled with chlorite, mica, and crystallized fil- 
spar, and also contain tisstone, grey cobalt ore, &c. These 
characters, in the opinion of the author of this paper, form a 
sufficient mark of distinction between the Granwarke and the 
Killas of the West of England. 

A paper on the Isle of Staffa, by Dr. Mac Cullocb, was 
read, and thanks were voted for the same. 

. fit* 
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The circumference of this island is about two miles': it 
forms a kind of table land of irregular surface, gently sloping 
to the N. E, and is bounded on all eides’by steep and generally 
perpendicular cliifs from 5o to 70 feet above high water mark, 
the greatest elevation in the island being about 120 feet. 

The entire island is a mass of basalt, but a bed of sandstone 
is said to be visible at low w’ater on the western side. 

The basalt presents two varieties, the colun^nar and amqr- 
phnus. the latter of which is generally am)gdoloida!, con- 
faiimig zeolites. In the columnar variety lamellar stilbite is 
occasionally found filling the imeivals of approximate columns, 
and sometimes, though rarely, in the substance of the smaller 
and more iriegulat columns. f 

On the south-western side of the island there appears to be 
three distinct beds of basalt, the lowermost of winch seems 
to be amorphous. The next bed from 30 to 50 feet thick, 
consists of iho-.e large columns which form the most conspicu¬ 
ous feature of Siafla. The upper one appears at a distance to 
be a mass of amorphous basalt, but on closer inspection is found 
to coBsist of small columns, often cuived, laid and entangled 
in every direction. The columnar basalt of Stafia is by no means 
80 regular as that of the Giant’s Cap^eway ; but in retmnit pre¬ 
sents many beautiful specimens of bending columns, winch do 
not occur at the Infer place } of these the most remarkable 
form a conical dei.icbed rock called Budcbaille, or the Herds¬ 
man. Besides the great cave ate two smaller ones, which 
being accessible only by a boat, and in perfectly calm w'eather 
can very rarely be examined. 

The surface of the island is irksome places overspread with 
a bed of alluvial matter, containing rounded fragments of 
granite gneiss, mica slate, quartz, and red sandstone, together 
with a few rolled pieces of basalt. As there is at present a 
cc^siderable ^xtent of deep sea between tltis bed and the 
nearest primitrfe rocks of Jona, Coll, Tirce and Mull, it be- 
copies an interesting subject of speculation to inquire into the 
conditions requisite to account for this fact, there seems to be, 
either that a declivity sufficient to allow pf the transportation of 
rounded fragments has formerly existed, sloping upwards from 
tl:^ pr^sSnt level of Stuffa to, some primitive mountains, which 
ne longer exist, or that the whole inland of Stafi^ lUelf has 

* . , ■ been' 
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been raised to its present elevation from the bottom of the deep 
sea by which it is now surrounded. 


Incomlusiihle Cloth. 

It appears, that the ancients had a method of making incom¬ 
bustible cloth of amianthus, which, notwithstanding the flexi¬ 
bility of its fibres has generally been considered as too brittle to 
be worked without a mixture of some other staple, such as 
flax, or cotton, to be after^vards burned out. Madame PerpenH 
has sncceede 1 in working it with facility alone, after several 
trials from the writings of ancient authors. 

Much depends, cf course, upc^ the quality of the article 
itself. Her process consists, in softening the amianthus in 
water, beating it, rubbing it, and dividiiio; ilh a double comb, 
with fine steel points, Jt is remarkable, tliat the fibres thus 
obtained are much longer than tlie solid piece, and may be had 
of tiro most extreme delicacy for fine fabrics. They are said to 
be as strong as those of silk or linen. 

She has manufactured paper of this matetini, making use of 
gum to give consistence to tljc pulp. If an incombustible ink 
be required, (he oxikle of mangariese would prestnL itself as a 
pieferabie ingiedient. 


To Mr-. Nicholson. 


Sir, 

Your correspondent O, in No. 15S, will oblige a constant 
reader of your Journal to"remove the following ambiguities in 
the extraction of the square and cube roots : 

Sir, 

Your obedient Servant, 

B. 

* If 
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If the terminating figure of the power given be 1 or 6 , t 
last figure of the square root may be 1 qr 9 , in the first, and 4 
or 6 in the second case, bow is the right figure to be ascer¬ 
tained > 

Again, 25, 672 , 3/5—1 want the cute root, according to 
the rule given A=:5 and B—5—how is the process given by 
O to be applied here ? for from • - - 25 

the millions given, if you dedact . . . s 

the cube of 2, the first figure of » - - — 

the root, you have - - - 3 7 

which is to be divided by the two Jirst Jigures of thrice the 
square of 2—but 2x2X3s=12 ( 17 ) 

12 

5 

V 

I is the quotient, but 9 is the number sought: how is this ? 


Dr. Henry has requested the Editor to state, that Professor 
Bezelius, in his able sketch of the present state of animal 
chemistry, recently published, has committed an error in as¬ 
cribing to Dr. H. the suggestion of the trial of magnesia in 
calculous diseases ; and that the merit of the hint which led 
to the successful experiments of Mr. Brande, belongs entirely 
to Mr. Hatchett. 


Mr. Snart, Mathemetical Instrument Maker, 215, Tooley 
Street* Southwark, has shewn me by a letter, that he invented 
the Chondrometer described in our last, and supplies the 
scale-makers and others with them, who have no pretensions 
to the contrivatK:e. He has likewi^ had the candour to re¬ 
mark, that he subsequently found, that the same had been 
used several years before. 
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SUPPLEMEr:'. ' TO VOL. XXXIV. 

- —«• I II ■ 

ARTICLE I. 

An explanatory Statement of the Notions or Principles upon 
which the systematic Arrangement is founded, which was 
adopted as the Basis of an Essay on Chemical Nomenclature. 

By Professor J. BpHZt^ius. 

{^Continued from p. 24(5.) 

I F we admit that 100 p. of antimony form the white oxide The proper- 

willi 27'8 p. of OMgt'ii, and the siijpliurei with rather moie 

than 3/ P-conc^ponds very well with sitiphur in an* 

these data, and pioves that the white oxide contains ji times,, 

’ ^ 2 poiiiKisarc the 

as much oxigeu as the fusible oxide, and that the sulphur in same as with 
the sulphurel is to the oxigen in the fusible oxide in the same other metals, 
proportion as we have found with the other metals. For if, 
in this case, the white oxide be composed of 78 25 p. of metal, 
and 2f75 of oxigen, thi.s last, in the experiment I have men¬ 
tioned, was replaced by 2g p. of sulphur—that is to say, 7'25 
p, more than the weight of the oxigen j and these 7 25 p. 
making precisely one-third more than the weight i>t the oKigeii^ 
and the antimony is to the sulphur, in this experiment, as 
100: 37 07 . 

If any one among the experiments had produced a very de¬ 
cided result, we might easily have calculated the others fromiti 
Supplement.—Vol. XXXIV.—No. lO’O,* Y but 
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but at present we must be content with the mean or average 
numbers. 

.'j.Yj^owox- Yeilnw oxide of antimony. If'antimony be digested 

i(if (if with the nilro-murialic acid, or with fuming nitrous acid, and 

tiur'ii'-Zited relation be e' aporated to dryness, and then sufBcicnlly 
MiiliMtio- heated to drive off the acids W'itbout igniting the mass, 
fumitvMihr( 5 ii!> ** powder is obtained, which is often crystalline, and, 

at-iil, l ie diiv'i'. if strongly heated in the fire, becomes white, and consequently 
inassisyc Juw. not oiA’c Us (yellow) colour to an adulteration W'ith the red 
oxide of iron. 

100 p. of me- When I made this experiment in a glass phial, weighed, and 
made use of the fuming nitrous acid, I obtained as much as 
131 p. of a yellow crystalline powder; but when 1 had oxided 
the metal by means of the nitro-muriatic acid, the result did 
not exceed I'ipor 1.30 p. of oxide from 100 p. of metal, and 
new cohobations of acid upon the yellow oxide did not increase 
the weight. The addition of 30 or 31 p. of oxigen does not 
agree with any proportion of those which I had before found, 
“iippnsrt'i to ^ began to suspect a combination of two different degrees 

l«! f. coin- of oxidation had been formed, and that this combination collld 
‘lot fartlitr oxided by means of acids, 
ofoxitia- I shall not mention the various unsuccessful experiments I 
m.tde to clear up this intricate subject, but shall speak only of 
tJjose which afforded more satisfactory results. 

Antin’,, oxided I mixed powdered antimony with the red oxide of mercury, 
of mt rt'ul v*^ prepared from very pure mercury, and heated the mixture in a 
glass retort. At a certain temperature it took fire, and the 
mass became red. I continued the heat as long as any mercury 
was condensed in the neck of the retort j after which, at 
length, there remained a deep olive-coloured powder. I heated 
ooloiired pnw- a glass capsule, by which treatment it lost 

*ier. ifs olive colour, and left a straw-coloured powder in the capsule. 

•The yellow One hundred parts of this powder very strongly healed in a 
owe*^f(!-irth of j different experiments, from 33 5 to 33'75 

its oxiRen J)y patls of white oxide of antimony. In order to determine the 
heal, umI 1m>- nature of what had been dissipated by thte heat, the experiment 
•oxide. with the yellow oxide was repeated in a small glass retort, 

with a small apparatus for collecting the gas. When the re¬ 
tort began to be strongly ignited, a gas was developed, and 
when this ceased the retort was removed from the fire. The 
® * residue 


ofoxitia- 

11017 , 


Antin’., oxided 
bv 10(1 ovidtf 
of Hit rt uiy, 


t'oines white 
•oxide. 
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residue was wliite oxide, and the gas very pure oxigen. These 
exp^iments prove, that ihe yellow oxide is decomposed by the 
heatoy losing part of its oxigen } and as 93 ’75 p. of white 
oxide Contain 20’24 of oxigon, it is clear, that the yellow oxide 
loses, on this occasion, one*fourth of its oxigen, and that it 
contains 11' as much oxigen as the white oxide, and twice as 
much as the fusible oxide (oxidum stibiosum.) 

There are several other methods producing the yellow Other m<*- 
oxide (a J If into a long-necked tubulated phial a certain of pro- 
quantity of metallic antimony be put, and heat be applied to a oxide (.«)by 
cherry redness, and continued four or five hours, the antimony heat; 
gradually combines with oxigen; a small quantity of white 
oxide sublimes into the neck of the glass, another portion es¬ 
capes out of the aperture ; but the greatest part of the oxided 
metal forms a yellow crust round ijie border of the fused me¬ 
tal. In this form the yellow oxide is not crystallized; it has 
, much tenacity, and is difficult to break. 

fZ-) If one part of antimony in powder be burned with (i) by corn- 
6 p, of nitre in a red hot crucible, the burned mass is then uHre!*” 
decomposed with nitric acid, which leaves a white powder not 
dissolved. This powder ia a combination of the yellow oxide 
with water, which may be driven off by heat over a spirit 
lamp. The oxide is then left of a very clear and fine yellow 
colour. 

The degrees of oxidation of antimony may therefore be Degrees of 
expressed by the series 1, 2 : but we* have not series 

bended the suboxide in this series, which contains less oxigen 1 ,—, 4 , 0 ,8. 
than the first of the series. If/from what I have endeavoured 
to make probable with regard to sulphur and arsenic, the quan¬ 
tity of^'oxigen in the suboxide be one-sixth of that in the 
white oxide, or one-four I h of the fusible oxide, the series 
will be I,—,4,6,8. If, on the contrary, future experiments 
should prove, that the oxigen in the suboxide is only, in fact, 
half that of the fusible oxide, the series will become 1, 2, 3,4. 

Although it is very clear, that the middle numbers must bd» 
deficient in precision/ particularly when, at the same time, 
they are not founded upon good experiment, yet we must, 
amidst results so little fixed, content ourselves with an approxi¬ 
mation of this nature. And by assuming, that the oxidum 
stibiosum is composed of 100 parts of metal, and 18‘6 {{, of 

Y 2 • oxigen; 
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oxigen ; an(? that the suboxide contains wilh 100 parts of mtftal 
one-fourth part as much, the oxides of antimony will be com¬ 
posed as under. 


Met. Oxiffen. Metal. Oxiffeii. Metal. Ox. 


Table of the The suboxide 100 4'65 g6'326 3’174 2150'65 100 

o\i^en\Tthr^^ ^ 18'^ 84 317 15'683 537*63 100 

tuiir oxides of The while ox. 100 27 *po' 78* 10 21*810 358*41 100 

aiitiiaouy. The yellow ox. 100 37 20 72*85 27*150 268 81 100 

Yellow oxide Now, if we calculate the composition of the yellow oxide 

^ears^o'u'^** nitric acid upon antimony, we shall 

t‘ompo>.((l of find it such as it wonk) be if composed of the white oxide and 

. iie white and the yellow oxide, in such proportions as that each of them 
>tIlow ovules, /- “■ 

in portions Should contain an equal quantiiy of oxigen*. 

coiitamiii" 


r<|i!<d mn;rili- 
ties of oxigen. 


[T/it; following annotation, O'l account of its length, is continued 
in the hoSy tf the Memoir, 


Other in- * In pioportlon ns our researches shall be extended, we 

eonriom^ds of s’nall find abundance of facts of this nature. In my first essay 
tuo oxitli.-., upon determinate proportions, I had the notion, that the dif- 
apiMars piecipitates, caused by the alkalis in the 

eoniain the solutions of iron dopcmled on a combination of two degrees of 
sinne qnantiiy oxidation of iron, which probably afforded salts with excess of 

ot 0M«;i n; ,l!ld , . , , ,1 

Mrvc:>!s !!. 4 ‘ base, and ] gave examples in the nomenclature by the prussias 
jounfcrroso-ferricus, sulfas feiroso-ferricus, ^cc. One circumstance* 
which strikingly proves these notions, is found in the phosphas 
ferrosus. By preclpitatiog sulphas ferrosus by means of a 
neutral phosphate, a while precipitale is obtained j and the 
same happens by precipitating the phosphas ferricus. But the 
first, the phosphas ferrosus, acquires a line blue colour by the 
washing, which dues not happen with the latter. In fact, a 
blue precipitate is obtained by the alkaline phosphates, in a 
mixture of the sulphas ferrosus and sulphas ferricus. The 
blue phosphate of iron is, tlierefore, a ^aIt with double basis, 
containing the two oxides of iron, representing two different 
bases, and it constitutes a phosplias fernoso ferricus. The phos- 
phas ferrosus, on the contrary, is white, as well as the phosphas 
ferricus. I have reasons to think, that several metals, vix. 
mangjinese, uranium, cerium, and mercury, have the property 
of producing salts with double bases, by combining theif two 
degiecs of owidalion. But.it. is, no doubt,'still more intereat- 
i - < ing 


Metals pos 
sess Ibis 
tiabitiule. 
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ing^ to find that the same kind of combinations likewise exists 
between the different degrees of oxidification of the same 
radiclil. It is known, that M. Gay Lussac, by extremely in* Thesarpe doc- 
teresting researches, has foupd that 100 p. in volume of azote ”he^lfa*ses*^ 
gas combine with 50 p. in volume of oxigen gas, to form the of acids; e. g. 
nitrous oxide,—-tha*^ with 100 p. of oxigen they form nitrous 
gas, and with 200 p. nitric acid. The series would here 
be 1, 2, 3i, 4, which is contrary to all analogy with other bo¬ 
dies. The irregularity of this series did not escape the attention 
of this learned chemist; but he endeavoured to remedy it by 
considering nitrous acid as composed of three volumes of nitrous 
gas, and one volume of oxigen gas. The analogy with 
the other oxides combined with the results of my experiments 
on the nitrites is here, in fact, 1, 2, 3, 4; and that the nitrous 
oxide, such as it is found in the nitrites, is composed of 100 p. 
in volume of azote, and 130 p, in volume of oxigen. But if 
we consider that, probably, neither the nitrous nor the nitric 
acid are capable of existing together in insulated states, as is 
also the case with many other acids; and that when nitrous 
acid is produced, the result would be a combination of the 
nitrous with the nitric acid as oxided bodies, and in such pro¬ 
portion that each shall contain an equal quantity of oxigen, 
the quantity of oxigen absorbed will be precisely what was 
found by M. Gay Lussac. 

(Here the annotation ends ) 

A very interesting question remains to be considered respect- The ypHdw 

ing the oxides of antimony. What is their chemical nature ? he blue 

® ^ oxulesol aii- 

Is the yellow oxide a superoxide, or has it the properties of an umony have 

acid? The following experiments will prove, that i he yellow 

I . . . , . .of acids, 

oxide, as well as the blue, possess the characters or acids, atm 

that the yellow oxide may be con.sidered as an aciduin stibicum, 

and the blue as an acidum stibiosum. 

(a) Combinations of the acidum stibicum with saline bases, 

stibiates. 


I burned lO grammes of antimony in powder, ,with Qo ( 011 b nathms 

grammes of pure nitre in a silver crucible, and the mass was ''***’*: 
r . . . ..... . . ctmi foi ytllovr 

heated during an hour in the highest temperature the vessel o\idt} with 

could support. I pulverised the white mass which was thus basts. 

obtained, washed it with cold wa|er as long as any nitrate of sttbiaic of 

• potash potash. 
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potash could be so dissolved j a white powder was then loft, 
■which I dried upon blotting paper. One part of this powder 
boiled for some hours with water was dissolved, and I passed 
the solution through the filter. The filtered liquid had a 
slightly bitter taste, rather metiHic. It restored the blue of 
turnsole paper, which had been reddened by a weak acid, and 
the smallest quantity of a diluted acid caused a precipitate 
^vhich was not redissolved in the fluid. The precipitate afford* 
ed by the acetic acid, well washed, was white and tasteless j 
but it reddened turnsole paper, alihoagh the filtered solution 
had not yet lost the property of acting like a weak solution of 
alkali. The white precipitate caused by passing a current of 
carbonic acid gas through the alkaline liquor, had the same 
property of reddening turnsole paper ; a property which con¬ 
sequently belongs to the precipitated oxide, and cannot bo 
owing to the combination with the acid, which served to pre« 
cipiiate it. The dry precipitate did not, in several months, 
lose the property of re-acting like an acid upon vegetable co¬ 
lours. But when I heated it in a retort over the flame of a spirit 
lamp, a quantity of water was disengaged, which did not red¬ 
den them, and was very pure ^ and the yellow Qxide which 
r^alned had lost the property of reddening turnsole paper, 
deprived of its One part of the saline solution, evaporated in a silver cru- 
arhydrfe^sti- 3 white mass. 1 decomposed this by digesting it 

biatc. with diluted nitric acid, by successive operations, to extract the 

potash. The undissolved oxide was white. 1 washed it with 
much water, and at last dried it at the temperature of boiling 
water j and then I heated certain portions, previously weighed, 
in order first to drive off the remaining water, and next the 
oxigen, until the white oxide only should remain. In several 
experiments ICX) parts left 8S'3, 887 ^tid 88*9 p. of white 
oxide. The quantity of oxigen combined with 887 P« of the 
white oxide, in order to form the yellow oxide, is, from what 
we have determined, 6'45 j and therefore the quantity of water 
was only But Q5 22^p. of yellow oxide contain 25’8l 

p. of oxigen, and 478 of water contain 4'218 j now, 4’218 x 
0z^2S'3. ]t follows, therefore, that the white powder not 
dissolved by the nitric acid, is an hyebique slUiate, that ta 
' say, a combination of stibic oxide, with water, as its base, and 
in. wl^cb the ^cid contains six times as much Qxlgen as water. 

The 
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Tlte nitric acid by which the stibic ticid was Depurated fr 0 m 
the saline mass, contains nitrate of 'pota&h. This saline mass 
W'as, thcrefoie, in fact, astibiate of potash. 

{To be continued.) 
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Jnqturies relative to the Structure of IVood, the specific Gravity 
of its solid Parts, and the Quantity of Li<^‘uids cmd elastic 
Fluids contained in it under various Circumstances j the 
Quantity (f Charcoal to be obtained from it j and the Quan* 
tity q/' h'eat produced f)y its Combustion. By Covvir Hum- 
Ford F. H. S. Foreign Associate of the Imperial Institute 
of franco, tsfc.* , 

S INCE the days of Grew and Malpighi, there have been 
but few regular inquiries into the structure of wood. Tlve 
science of botany has, indeed, taken an excursive range ; and 
the indefatigable zeal of modern naturalists, who have travelled 
over all the known world, has made ns acquainted with afi 
astonishing number of plants, unknown before in Europe, and 
therefore called new, by which our gardens and apartments are 
embellished with a profusion of gay dowers ; but still the know- 
ledge of the vegetable economy is scarcely at all advanced. 
The circulation of the sap in plants is still a subject of dispute, 
and the causes of its ascension are very imperfectly known. 
The specific gravity of the solid parts which form the wood of 
plants, is unascertained, and, by consequence, the proportions 
of solids, of liquids, and of elastic fluids ; the component parts 
of a plant, with the variations to which they are subject in 
different seasons, are matters of which we are siill ignorant. 

It is, indeed, known, that the wood of a tree remains and 
preserves its primitive form after it has been converted inU) 
charcoal j but no one has explained this extraordinaiy pheno¬ 
menon, very little attention having been paid to it. * 

An earthen vessel becomes liaid and brittle ita the potter’s 
furnace; the vessel slirinks during the operation of baking, 

* Fead at the sittings of the first class of the Institute, Septcaibef s*8, 
ami Ociobev 5, • 

• but 
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but it undej’goes no alteration of ihape. This phenotnenoip it 
easily accounted for : the water which ^istended the particles 
of the clay, kept them at a distance from each other, and ren¬ 
dered the mass soft and flexible, having been expelled by the 
power of the heat, the several particles contract themselves 
together, and form a hard and brittle body, thctugh the clay 
remains the same before antK'afier the operaiion. 

Is it not possible that wood is converted into charcoal by a 
similar process ? For, either the charcoal is already formed 
in the wood, or the wood being decomposed, the charcoal is 
formed of its elements, or a part of them. But is it not evi¬ 
dently impossible that the elements of a solid body should be 
so totally deranged as to separate 'them entirely from each 
other without destroying the form or figure of the body ?, 

In the sequel of this paper it will be shewn, that the specific 
gravity of the solid parts of any kind of wood is very nearly 
the same as (hat of the charcoal obtained from it, a circum¬ 
stance that gives a great degree of probability to the hypothe¬ 
sis, that the two substances are identically the same. 

But I do not mean to amuse the Class with a detail of my 
own conjectures; it is to my experiments and their results that 
I now claim the honour of calling its attention. 

1 was by accident first induced to enter upon this examina-* 
tion and inquiry into the structure of wood. In the course 
of a lung series of researches upon beat, I wished to determine 
the quantities of that element produced by the combustion of 
diflerent kinds of wood j but I bad scarcely began the inquiry 
when I found, that in order tp procure satisfactory results to 
my experiments, it was indispensably necessary to obtain a 
better knowledge of wood itself j and, therefore, I imme¬ 
diately devoted myself to the study. 

My first aim was to determine the specific gravity of the 
aolid parts which compose the fabric of the wood, in order 
afterwards to determine the quantities of sap or water contained 
in wood under various circumstances. 

Having found, that very thin shavings filled with sap, or 
even with water, could be thoroughly di ied in Jess than an 
bouri without injury to the wood, in a stove kept at a higher 
temperature than that of boiling water, or at about 50^ 

of 
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of •Fahrenheit's scale, (= 260'* French) I determiqed on using 
shavings of this description in my experiments. 

Section I. 

Of the specific Gravity of the solid Parts of Wood, 

I began with the wood of the Ifbrie-tree, of which the tex- Specific gra- 
ture is very fine and regular. From a small board, five inches '"y Jf**® 

long and half an inch, thick, very dry, I took a quantity of ^c. 
thin shavings with a very sharp plane. These were exposed 
for eight days in the monih of January, upon a table in a large 
room, not otherwise occupied, in order that they might attract 
from the atmosphere all that moisture which, as an hygrometric 
body, they were capable of imbibing. The temperature of 
the room was about 46 F. ^ * 

Ten grammes (154*5 grs.) of those shavings, laid on a China 
plate, were placed in a large stove made of sheet-iron, and 
there exposed to v regular heat of about 245” F. /or two hours, 
in the course of which time they were frequently taken out 
and weighed, in order to observe the progress of their dissica- 
tion. When they ceased to lose weight, the operation was 
stopped j when perfectly dried, their weight was 8121 
grammes. 

By previous trials with my apparatus, I had learned, that if 
the stove was too much heated, the shavings became disco¬ 
loured, which is always indicated by the emission of a particu¬ 
lar odour, very readily to be per':eived ; but, by a careful regu¬ 
lation of the fire, this accident may be avoided, and the shav¬ 
ings be thoroughly dried without injury, or even subjecting 
them to any sensible alteiation. 

I concluded that they bad not undergone any change, be¬ 
cause, upon again exposing them to the atmosphere, they re¬ 
gained the same weight which they had, under similar L'ircum- 
Btances, prior to their being dried in the stove. 

Being thus possessed of the weight of my shavings, as wej| 
under exposure to the air as in % dried state, which latter I 
could not but look upon as being perfect, it only remained to 
ascertain their weight in water when all their vessels and pores 
were completely filled with that liquid, to enable me to deter¬ 
mine 
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Specific gra- mine the specific gravity of the solid parts of this wood, whidh 
mie!> ul woud, acconrjplisbed without difficuhy by ll^afbllowiug process: 

A cylioder copper vessel, ten inches in diaraofer, and as many 
deep, was filled with water from the Seine, previously well 
filtered, and being set upon a common chafing dish, was made 
to boil for some time, to expel the a1r contained in the water. 
The shavings were then thfbwn into the boiling water, and 
kept in that state for an hour. The water was not long in 
filling the vessels and pores of the shavings, from which it 
dislodged the air contained in them ; so that the wood, speci¬ 
fically heavier than the water, was precipitated to the bottom 
of the vessel, and there remained. 

When the vessel was removed from the chafing-dish, the 
water was suffered to cool to the temperature of 60 ** F. and 
then plunging in both iiai^ds, I placed (under the water) all 
the pavings in a cylindric glass vase, whose weight I had previ¬ 
ously ascertained, which was suspended in the water by a 
silken cord, fastened at its other extremity to the arm of an 
accurate .hydrostatic balance. 

On weighing the shavings in the glass vase thus immersed, 
I found their weight equal to 2*651 grammes. 

As the shavings, while dry, weighed 8*121 grammes, in the 
air, and 2*651 grammes in the water, they must have lost 5*47 
grammes of their weight in the latter; consequently, they 
must have displaced 5*47 grammes of water j and the 'specific 
gravity of the solid parts of this wood must be to that of the 
water, at the temperature of 60’ F. as 8*121 to 5*47, or as 
14*846 to 10*000. 

It may, perhaps, excite some surprise, that the solid parts of 
so light a wood as that of the lime-tree should be heavier, by 
nearly one-half, than water, taken in equal bulks. But this 
surprise will, without doubt, he increased when 1 declare, that 
the specific gravities of the solid parts of all kinds of wood 
are so nearly alike, as almost to induce a belief, that there h 
;he same identity in the ligneous substance of all sorts of wood 
as in the osseous substanceof all species of animals. 

I procured, from a joiner's work-shop, dried wood of thi 
eight following species, viz. poplar, lime, birch, fir, maple 
beecK and oak; and had them out into sms^l boards 
five inches in- length, and six inches broad, from each of wbici 
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I pkined off some thin shavings^ and exposed them, to the air Specific grci- 
for eight days, in tljp month of January, in a large room, ^*J;‘*‘* of 
where the temperature, which varied but little, was about 
40° to 45° F. 

When these shavings had acquired their ordinary'degree of 
dryness under existing circumstances, ten grammes of each 
sort were weighed off, and. beihg laid separately in China 
plates, were thoroughly dried in the stove. 

On being taken out of (he stove, they w'ere again weighed, 
and then thrown into boiling water, to expel the air from their 
pores, and to moisten them thc^oughly. When they had 
boiled for an hour, they were suffered to remain in the liquor 
till it was sufficiently cod!; and after they had beeu weighed 
in the water, the specific gravity of their solids was calculated 
in the usual w'ay. ^ 

' The following table gives the details and results of this in* 
quiry. 


Weight. 


Species 
of wood. 

Exposed 
to tlic air 
in a room 
in winter. 

Tho- 
roughly 
dried in 
a stove. 

In the 
water at 
60“ F. 

Specific gra¬ 
vity of the 
solid {larts ot 
tlie wood. 

Weight of a 
cubic inch of 
the solid 
pails of the 
wood. 

Poplar 1 

grammes 

10 

8045 

graramcsl 

2-629 

14854 1 

grammes 

- 29-45 

Lime 

JO 

1 8 121 

2-651 

14846 

2940 

Birch 

10 

8002 

2-632 

14648 

29-44 

Fir 

10 

8-247 

2 601 

14621 

28-96 

Maple 

10 

8-137 

2-563 

14599 

2893 

Beech 

10 

8-144 

2-832 

15284 

3030 

Elm 

10 

8-180 

2793 

15186 

30-11 

Oak 

JO 

8-336 

2905 

15344 

30-42 



Water 

10000 

19-83 


The specific weight of the solid matter which composes 
the fabric of these woods is so nearly alike in them all, that 
the small variations to be observed in the diffejient experiment^? 
may, perhaps, be accounted for olfierwise than by supposing 
the ligneous substance to be essentially different in the several 
species. 

The charcoal obtained from the various kinds of wood, if 
carefully prepared, has no sensible difference; and all •the 

• seer-wooda 
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Sap, Afc. in 
different 
■woods. 


soer-woods give nearly the same chemical results when treated 
in the same manner. Hence, without doubt, we have good 
reason to suspect, that the ligneous substance of all woods is 
identical. But without stopping to discuss this question at pre¬ 
sent, 1 shall endeavour to elucidate another, no less interesting, 
and which yields results more satisfactory. 

• 

Section II. 

Of the Quantifies of Sap and Air discovered in Trees, and in 

Seer-woods. 

t 

Greeve and Malpighi discovered in plants certain vessels, 
which they suspected to be destined for the reception of air j 
and many physiologists havev^upposed, that the air found shut 
up in the vessels of plants, which (if it be really confined 
there) would necessarily cause a reaction upon the neighbour¬ 
ing vessels, with an elastic force, as variable as the temperature 
to which this elastic fluid is exposed, and might probably con¬ 
tribute to the circulation of the sap. 

It would, doubtless, be an interesting question to determine 
precisely the quantity of air contained in plants in different 
seasons, and under various circumstances. By examining the 
variations to which this quantity of air is subjected, and com¬ 
bining them with other simultaneous phenomena, we might 
hope to make some discovery which may assist us a little to 
elucidate the profound obscurity that at present conceals this 
part of the vegetable economy. 

The specific gravity of the solid parts of a plant being known, 
it becomes very easy to determine, in every case, the quantity 
of air contained in its vessels and pores. 

Thefollowingexample will render this position perfectly clear: 

An oak, in complete health, in a growing state, was cut down 
on the 6th of September, 1812. A cylindrical piece, six 
\Qcbes long, and rather more than an inch in diameter, taken 
irom the middle of the trunk of this young tree, three feet 
above the earth, weighed, when full of sap, 181'57 grammes. 

Upon plunging this piece of wood into a cylindrlc vessel about 
' inch in diameter, and inches in height, filled with water 
at the tempeijialure of 62*=* F. it displaced 188*57 grammes of 

the * 



STilUCTURB OF WOOD, &C. MS 

• * * 

the.wat^r’*’ j wheoce I conclude with certainty that this plect of g,p 
oak> filled with sap^ possessed a bulk equal to gr 5003 cubic dilrerent kinds 
inches, that its specific gravity was 90515, and, consequently, 
that a cubic inch of it weighed 19*134 grammes. 

When the piece of wood had been reduced to the shape of 
a small board, about half an inch in thickness, I took from 
it forty very thin shavings weighing 19 9 grammes, but when 
thoroughly dried in the stove, at a temperature of 202® F. they 
weighed only 12‘45 grammes. 

From this experiment, it is evident that the wood in ques¬ 
tion, being full of sap, was composed of 12 45 ligneous parts> 
and 7*45 parts of water, or of sap, whose specific gravity is 
nearly the same as that of water. 

Now, as one cubic inch of this wood weighed 19 '134 gram¬ 
mes, it is very certain that it was composed of 11*971 grammes 
of ligneous parts, which were, consequently, solids, and of 
7’103 grammes of sap. 

But we have already seen, from the results of the experi¬ 
ments detailed in the former part of this memoirf, that a cubic * 
inch of the solid parts of the wood of tlie oak, weighs 30*42 
grammes; consequently, the 11*971 grammes of solid parts 

• In order to determine and keep an account of the quantity of 
water remaining on tlie surface of tins piece of wood at the instant 
of withdravt'iiig it from the vessel, it was weighed when taken out, 
whilst still quite wet. As its weight had been taken previously to the 
operation, the augmentation it had acquired from the water was as¬ 
certained to a nicety. 

The vessel when empty weighed 1 08*22 grammes, and when filled 
with water at the temperature of (30 F. 4?4'9 grammes; so that it 
contained 286-68 grammes of water. When the piece of wood was 
plunged into the water, a small glass plate, about two inches in 
diameter, and two lines in thickness, ground witli emery, to fit it to 
the edges of the vessel, so .is to close it hoimctically, was laid upon 
its moiitli to shut up the piece of wood with the water still remaining 
in the vessel, whilst its outside was wiped with a dry cloth. 

Wljcn the exterior of the vessel had been thoroughly dried, the glass 
cover was careftdly removed, and the piece of Avood withdrawn ; the 
vessel was then wtighed again with its remaining contents of water; 
and from its weight the quantity of water disjilaeed by the wood, 
calculated. 


t See the table, page :»2,'k 

• found 
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'? found in one cubic inch of this wood, when the tree wai a^jvej 

of wood! *^***^* could have bo greater bulk than. 0*39353 cubic inch, 

As one cubic inch of water weighs 19*63 
granomes, the 7*16'3 grammes of sap, 
found in the cubic inch of this wood, 
must have occupied a bulk equal to.... 0'36l22 
Consequently, a cubic inch ^f the wood in 
question, contained a quantity of air, 
whose bulk was equal to. 0'2452S 

Making together. 1 ‘00000 cubic inch. 

We conclude from these results, thtt a young oak, in a grow¬ 
ing state, at the beginning of September, when the wood 
appears to be diffused with sap, contains, nevertheless, about a 
fourth of its bulk of air, atid that its solid ligneous parts do not 
make quite 4-lOtbs ^ its bulk. But we shall presently see 
that the lighter woods contain still less of ligneous parts, and 
more of air, than the oak. 

A young Italian poplar, three inches in diameter, measured 
at two feet above the earth, was cut down on the 6th of Sep¬ 
tember, whilst the tree appeared to be in a growing state. The 
specific gravity of a piece taken from the middle of the trunk, 
was found to be 57‘946 j consequently, a cubic inch of this 
wood weighed 11*49 g^atnmes. 

From a piece of this wood, apparently full of sap, 40 thin 
shavings were taken, sia inches in length, and half an inch 
broad. The wood from which these shavings were planed, 
weighed 12‘37 grammes, and the shavings, when thoroughly 
dried in the stove, weighed 7*5 grammes*^. 

• .4s the heat excited by tlie plane in taking off these shavings, 
was sufficient to evaporate a very sensible quantity of sap belonging 
to tlie wood fiom which they were cut, the shavings became percep* 
tibly dry during ..the operation ^ for 1 found that 40 tiiin shavings 
sometimes lost more than one gramme (about 1-I2th of their weight) 
<^In less than a minute. In order to obtain their true weight, whilst 
< they still remained part of' the wood, 1 adopted the precaution of 
weighing the piece of wood, both the moment before, and the moment 
after the operation of planing. The difference in the weight of tlie 
' wpo(h under these two eircumstances, indicates the weight necessary 
to bf given to the sltavings, and which is liere always attributed to 
theiLU 
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We hence cozidude> that a cubic inch of this wood, in its Sap, &c. in 

original state, while the tree was still alive, cont^ned 7*1531 

grammes of ligoeou^ parts, which formed th6 fabric of ihe 

% 

wood, and 4*3309 giammei* of sap, ditTering in its specific gra¬ 
vity, little or nothing from common w-ater. 

As one cubic inch of the solid parts of this kind of wood 
wefghs 29*45 grammes*, the 7*1531 grammes of ligneous parts 
found in a cubic inch of the trunk of the living tree, in Sep¬ 
tember, could only have occupied the space of 

0*24289 cubic inch. 

And the 4*3309 grammes of sap, contained 

in it, only. 0*21880 

Consequently, in one cubic inch of this 

wood, there was a bulk of air equal to.. 0'53931 

Total.. 1 00000 cubic indi. 


The difference between the structure of the oak and of the 
poplar, becomes very conspicuous on making a comparison, 
according to the subjoined method, between the constituent 
paits of these two kinds of wood, both in a growing state. 
Thus, a cubic inch of wood is composed of. 

Ligneous parts. Sap. Air. 

The oak .0*39353.0*30122.0*24525 

The poplar.O 24289.0*21880.0*53831 

This striking difference, in the proportions of Ihe ligneous 
substance of sap and of air, discovered in these two species, 
sufficiently eitplain the difference observable in their weight 
and hardness. This inquiry may probably lead to other dis¬ 
coveries of more general utility in the study of the vegetable 
economy. 


Section III. 

Of the relative quantities of Sap and Air found in the same 
Tree, in Winter and in Summer-, and in dijferent portions 
the same Tree, at the same time. * 

The following experiments were undertaken with a view to 

• See the table, page 323. ^ 

discover 
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discover the difference between the quantittM ol sap and^air 
wiod*at diffe-composing ihe trunk of a large tree, in 
^ rent seasons, winter and in dimmer. 

* On the 20!h of January^ 1812, I bad a lime-tree felled, of 

about 25 or 30 years-growth, which had stood among several 
others of the same age in ray garden at Anteuil. On taking 
a piece of wood from the ipiddle of the trunk, at about three 
iefit above the ground, it appeared to be filled, and even drowned 
in sap. Its specific gravity w-fi 76t)i^ ; consequently, one 
cubic Inch of the vvoor! wMglied 15 788 grammes. 

Having planed off K) grammes of thin shavings from this 
piece, and dried them tijoroiighly in the stove, 1 found their, 
weight reduced to 472 grammes. «■ 

Thus rn po.s.ses ,ioii of the soecific gravity of the solid part of 
this wood, it was easy to determine, with the aid of these data, 
the constituent parts of a cuKic inch, which were as follow : 

Ligneous parts,.. ^. 0‘25353 cubic inch. 


Sap. 0’4454g 

Air. 0 30008 


0 

J 00000 


On the Sth of September, in the same year, (1812) I had a 
piece of wood (=5’84 cubic inches) cut from the trunk of ano¬ 
ther lime, of equal age with the former, (from 25 to 30 years) 
at the hciglit of three feot above the earth. This tree was in a 
growing state, and the piece taken from it, after it had been 
trimmed by the joiner, weighed 87*8 gramme.?, and 4isplaced 
115'8 grammes of water, at the temperature of 02** F. conse¬ 
quently, its specific gravity was 75820. In the month of 
January, the specific gravity of this s3me species of wood had 
been found to be 70617- 

From the piece of wood taken from the tree on the 8tli of 
September, I had 14’19 grammes of their shavings planed off, 
>^icb, after they had been thoroughly dried in the stove, 
weighed only 7 35 grammes. Hence w e have, as the consti¬ 
tuent pai ts of a cubic inch of this wood—• 


Ligneous 
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, Ligudocn parts^.. 0*26409 cobiciacb* 

. Sap.. ... 0‘H6&4& 

Air.*.0*36^ 


#<mA. 


1*00000 


• From the results of these tw& experiments, we may con¬ 
clude, that the body of a tree contains more sap in the winter 
than in summer, and more air in summer than in winter. 
But the following experiments demonstrate the sap to be very 
disproportionately distributed in the several parts of the same 
tree, at the same season. 

On the 8th of September, 1 had a branch, about three Inches 
in diameter, cut from the lime just spoken of, and which issued 
from the trunk at the height of |en feet above the surface of 
the earth. From the lower end of this branch, I took a piece 
of wood, and subjected it to the Investigation requisite to ascer* 
tain its constituent parts. 

Its specific gravity was 70201 . The same day, F found the 
specific gravity of a piece of the trunk of the same tree, to be 
75820. 

Surprising as this difference appeared, my astonishment was 
still more excited, on finding that a piece of wood, of three 
years growth, cut from the upper end of the sariiis branch, 
where it was but one inch in diameter, had a specific gravity 
of 85240. 

There was, therefore, much more sap, and less air, in the 
wood of the upper extremity of the branch, than In the lower, 
which was nearer to the body of the tree. 

I afterwards examined the young shoots of the current year, 
in the same tree, as well as in several other species of wood, 
and uniformly found that the specific gravity of the young 
wood, that is to say, of the current year, is always considerably 
greater than that; of the wime species of wood when grown 
older. Doubtlessly, b^use it contains more sap, and less ai^ 
than the dd wood. \ 

Id the maru^ement of experiments for determining the spe¬ 
cific gravity of wood of the current year, it is indispensably 
necessary to take an account of the space occupied by the pith, 
without which precaution, we shall be led to false conclnsions. 

tonuMMT.—VoL. XXXIV.—No. USO. Z IfooiKl 
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F.'t 4 > iiih( irniA- I found Um gravity of the oak of the imrreni 'y/%ar to 

M^ood^**^** be n<553bj that of the elm, 110340. Young ihooti of these 
trees, deprived of their bark and pith, descend rapidly on being 
thrown into water j whilst pieces of the same tree, more 
advanced in age, swim on the surface, even when the wood is 
green, and more full of sap. 

This fact is worthy tbeinattentioti of persons occupied in the 
study of vegetable physiology. 

1 was next curious to examine the root of the lime fmm 
which I had already had one piece of wood from the trunk, and 
two pieces from one of its branches. With this viewi on the 
6th of September, 1812, 1 caused one of its roots, of abdut 
two inches diameter, to be taken'op, and cut from it a piece 
weighing 93'25 grammes, which displaced 113‘8 grammes of 
W'ater. Its specific gravity was 80527, and, consequently, 
greater lhau that of the Vood extracted from the trunk of the 
same tree, but less than that cut from the tapper end of one of 
Its branches. 20 48 grammes of thin shavings, from this piece 
of the soot of the lime, weighed only 10'85 grammes after 
being thoroughly dried in the stove. ^ 

From these data, 1 determined the constituent parts of a 
cubic inch of the root, thus: 


Ligneous parts. . 0'28775cubic inch, 

Saik. 0*37358 

Air.,. 0 33867 

’*■ t 

l-OOQDO 


t 

The consrituent parts of a cubic inch of the body of thesamu 
ft ee, were, as we have shewn : 

Ligneous parts. 0*26489 cubic inch. 

Sap.... 0.36346 

Air..., . 036gSS 


lOObOO 


^|1ie eotiitituent parts of a cubic inch of the prbod oCtht 
iac^e tree, taken tile same day from Uie lover eatiemiiyr, (Kf a 
weje: 
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Ligtnefoos pacts 
Sap». 

V • V • •! 


0*425713 cubic inch. 
0 27515 
-O 46774 


vola* 

tliie parts in 
wotxl. 1 


i 


1-00000 


I.astlp, tbCh comtitoent parts <«}f a cubic inch of Uic wood, 
taken near the upper extremity of the same branch, were: 

Ligneous parts... 0 25388 cubic inch. 

Sap. 0*475^ 

Air. 0*27013 


1 * 00000 * 


For the more easy comparisoi^ of the results of these four 
experiments upon the wood of the lime tree, made on the same 
day, with ditferent portions of the same tree, 1 have collected 
them together in the following 


table;. 


The root... 

The trunk. 

The lower end of a branch.... 
The upper end of ditto... 
Wood t^keo from the trunk 
of a lime tree of the same 
age, on the 20th of Jan.. 


A cubic inch of wood was 

composed of 


Ligneou,s 

parts. 

Sap. 

Air. 

0-28775 

0-37358 

0-33867 

026^89 

0*3(5546' 

0*36956 

0-25713 

0-27513 

0-4(5774 

0-25388 

0-47599 

027013 

0 25353 

0*44549 

0-30098 


Being desirous to ascertain whether a difference considerable 
enough to be valued, existed between the wood of the heart, or 
emre, and the sap wood found between the rhind and the body 
of the same tree ; I took ou the 11 th of September, an elm 
faggot, five inches in diaipeter, lopped from a large tree, which 
b^ been felled on the 20th of tlte preceding April, an4 bad 
two cylindrical pieces, each six inches in length, cut out of it. 
The tbiCkesC pf these taken frbm the'core, weighed 191*05 
grammes, and displaced 194*45 grammes of water; the other, 

Z, 2 con^sting 
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Sap and Tala* coniiiting qf the sap-wood, weighed 03*01 grammei, and dis« 
wood**^™ placed 111*43 grammes of water. 

The sj eciAc gravity of the core was, therefore, 08331 ; that 
of the sap-wood, 81704. But as the faggot had lain CtpOsed 
to all the summer rains, the wood was far from being dry. I 
was, however, much surprised at discovering, that the cote of 
this wood was more charged with sap, or water, than that of 
the same kind of wood when in a growing state. A fact which 
induces a suspicion, that the sap in trees is not enclosed in ves¬ 
sels or tubes apparently impervious to tliat liquid. 

To obtain a better knowledge rif the w’ood in question, I 
planed qlf 40 shavings, six inches in length, and half an inch 
in breadth, from a suiall brtard cut from the core j with an 
equal number of shavings, of similar dimensions, from another 
board cut from the sap-wo^d. 

The 40 shavings from the core, taken just as they were planed 
off, weighed 16*37 grammes, and 10*53 grammes after they 
had been thotougl.ly dried in the stove. 

The 40 shavings of sap wood weighed 16*07 gramraeabefore 
they were dried, and 11 *00 grammes afterwards. 

Thus possessed of the specific gravity of the solid parts of 
this kind of wood, it only remained to determine, from these 
data, the constituent parts of an inch of the wood, which was 
readily performed, as follows ; 

Ligneous parts. Sap. Air. 

In the core of the elrn. . 0*41023 0*35055 j 0*23223 
In the sap-wood. 0*38034 0*23004 | 0-37072 

It appears, from the results of these experiments, that the 
sap-wood of the elm contains rather more ligneous parts in its 
timber, than the core of the same tree j and that it contains 
much less sap, and more air. But as the tree had been felled 
nearlj five months before it became the snbject of investigation, 
f it very possible that the sap wood had become much dtier 
than Ae qore of the tree. 

1 .had purposed to repeat these experiments upon wood in a 
growing state, and upori seer-wofld j but the inteiferenGe of 
other occupations has prevented a continuance of the inqidry. 
It tjannot, however, but laid to results curious in themselires ; 
and! therefore recommend It to the notice of all students In 
vegetable Economy, as well as to (hose who love that noble 

science. 
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sci^e* atii^ a gratlfiratiofi in being able to remove the veil 
under which the mysterious c^^ra’ on*. i f nature ar^ concealed. 

The particular object w! ich I bad in v:e a in exploring the 
structure of wood, have led me by a way by nn means likely 
to be fertile in interesting discoveries but 1 have begun the 
woik, and feel mv self bound to complete it, in preference to 
every other consideration. Thesn fascinating researches, I am 
aware, have already carried me loo far, and I must now resign 
them into the hands of others, in order to fulfil my engage¬ 
ments. This J do most cheerfully, and it will give me the 
greatest pleasure to behold a held too long neglected once 
more bcpken up. 

Section IV, 

Of the Quantities of Water contained in Woods considered as 

dry, or Seer-Woods, 

Wood is an hygroraetric substance, and when exposed to the 
atmospheric air, always imbibes a visible quantity of water; 
varying, however, with the temperature and humidity of the air. 

If the moisture in the wood were confined in vessels so con¬ 
structed as to be totally impervious to water, the fabric of the 
wood would be uniformly the same, with the exception only of 
the variations caused fti its dimensions by change of tempera¬ 
ture} in which case it would be very easy to determine the 
quantity of water contained in the wood, when the specific 
gravity of its solid parts was known.' But as the bulk of all 
woods is considerably diminished in drying, the experiment is 
rendered rather prolix, though by no means difficult, and its 
results afe clear and satisfactory. 

A few examples will suffice to point out the method to be 
pursued. 

Tlie composition of the oak, in a growing state, at the be¬ 
ginning of September has been already given. In order to 
ascertain the change which this wood undergoes by the process 
of drying, 1 made the following experiment. 

From a faggot of oak, 5| inches ip diameter, which, cover® 
with its bark, had been exposed to dry m the open air, for 18 
naonths, 1 took a piece of rather more than an inch square, and 
fls inches in length ; it was good hre-wood, and seemed very 
dry. 


This 
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S'ai> and vola¬ 
tile parif in 
dry wood. 


f r_ * ‘ ■% 

This fciepc, after being trimmed by the joiner, weiglhed 
126 2 grammes, and displaced 157'05 g'ammes of water j ita 
specific gravity was consequently 80357, and a cubic irtch 
W'eighed 15‘93p grammes. 

Forty-three shavings of this wood, six inches long, and half 
an inch broad, weighed 17'9 grammes } but when thoroughly 
dried in the stove, they were*teduced to 13‘7 grammes. They 
were, therefore, prior to being put into the stove, composed of 
13 7 grammes of solid parts, that is to say, of dry, or seer-wood, 
and 4*2 grammes of W'ater. 

The results of this experiment indicate, that 100 kilogrammes 
of this excellent fire-wood contained ^6 kilogrammes of seer- 
wood, and 24 of water j which is, probably, the ordinary state 
of the best fiie-wood sold in the timber-yards of Paris, and all 
other places. 

Were the wood to be kept for s#veral years, in a dry place, 
secured from the rain, it is possible, that it naight beconae dry to 
such a degree as to contain only about 12 per cent, of water, 
and 88 of seer-wood. But it will appear in the sequel, that 
wood of any kind, exposed to the atmosphere, could never be¬ 
come more dry, on account of its hygrotaeliic quality, which it 
constantly preserves. 

The following are the constituent parts of a cubic inch of 
fire-wood employed in this experiment : 

Li||peous parts, or scer-wood. 0'40lGf) cubic inch. 

Sap, or water. O’ 18()32 

Air. 0 40852 

1 OOOfH) 


Thus we are enabled clearly to demonstrate the difference 
between the oak in a growing state, and the same kind of wood 
after it has been felled and dried in the air, secured from the 


rain, for 18 months. 


a 

In a fiubic inch of oak,'in a ? 

growing state.. ./ 

In a cubic inch of the same's 
J^ipdof wood, after it had ( 
be^n felled and dried for f 
inoDtbf .J j 


(Dry wood | Water, | Air, 
0*39353 I 0'36J22 j 0,24525 

O4016§ CPI8983 040862 ' 


Py 
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Bf tswnpa^ng the relative rinamUlea of se* *r‘Wood cortained 
in a*piece of timber while in a growing state, and in the samg 
timber after it lias been dried, we may ascertain how jmoch its 
fabric has shrunk by dessication. 

It appears from these experiments, that the oak sold in the 
timber-yards of Paris, for fire-wood, contains rather more than 
one-half of the sap which it formerly had, in a growing state. 

I have made several similar experiments upon other species of 
wood ) but their results are better calculated for exhibition in a 
table, than for circumstantial detail. 

('To be continue L) 


III. 

• 

Description of the perpendicular Lift erected as a Substitute for 
Locks on the IVorcestcr and Birmingham Canal at Tardebjgf 
ncor Bromsgrove. By Mr. Woodhouse. From a printed 
Letter if Mr. Edward ^mitky of Birmingham, and the Re¬ 
ports of IF. Jessop, Esq. 

! 

whole of the machinery is under cover ; and we Machinery 
Jl entered the building at the lower level of the canal, where •’a'sius: and 
the appearance of a numbei of large wheels, rods, and chains, boats upon 
seen in perspective, had a very striking and pleasing effect, 

We walked by the side of an oblong trough or veHel, filled |H-»ce of wa- 
with water, large enough for a canal boat to float in. This as by 
reservoir of water, with the canal boat, weighs sixty-four tons, 
and is suspended by eight rods and chains over as many large 
cast-iron wheels or pollies, which are balanced on tlic other 
aide of the wall by an equal number of square frames, loaded 
with brick-work, or other heavy materials. After examining 
the lower structure of the building and machine, w(| got into 
an empty boat which floated in the reservoir, and were slowly 
raised to the upper level of the canal, without any noise or jarring 
of the machinery, by means of wheqls and pinions on the othfr 
side, which were worked by two men with great ease j it took 
about three minutes to ascend twelve feet, the difference be¬ 
tween the two levels, When the trough is thus raised to the 
necessary height, the paddles at the end, which are ingeniously 
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ivuchinery contrived for the purpose, being drawn up. a coqgpnQnication 

for twing |g made between the water in the trough aiid that in the ainal. 

. and towering , . ^ , . ... , t r 

boats upon and the boat passes froin the trough into the upper level of 

eanals,witliotit jhg caual, to pursue its course. In case a boat be ready in the 

Mio same ex- ..... . . . . 

pence of wa- upper level, it is. in turn, floated into the trough ; the cuinmu- 

lo'^ks nicaiion is then stopped by letting down the paddles into their 

places, and the oiachiiie is made to descend by the same means 

to the lower level of the canal, wliere, by similar paddles, 

the boat is released to proceed on its journey. Whether the 

' boat be loaded or empty, it makes no difference in the weight; 

for. as the machine is kept filled to a certain height with water, 

the boat, on its entrance, displaces just as much of this fluid 

as is equal to its own weight. 

I had previously formed a very erroneous idea of the ma¬ 
chine, and fancied it was complex and might be easily injured, 
and thus rendered useless; but. so far from being complex, 
nothing can be more simple ; the wheels, rods, and chains are 
strong enough to bear a far greater weight j and. if one-half of 
the number were removed, or could be supposed, by any acci- 
dent or design, to be out of order, the remainder would do the 
work j and if the pinions, &c. should, by any means, be de¬ 
ranged, the machine, with little trouble, would act without 
them, tire reservoir being balanced by the weights suspended. 

The great desideratum upon this canal is to procure water 
sufficient to answer the purpose of navigating down to the 
Severn. case the six feet locks are adopted, the water must 
be raised, by steam engines, from the Severn, and thrown back 
for sixteen miles, to the summit at Tardebig, Thus there 
must be an immense expence incurred in the construction of 
such a number of engines as would be requisite for this pur¬ 
pose, and also in the consequent charges for the supply of fuel, 
repairs, and the regular working the engine. This may easily 
be calculated from the allowed data. But, in case the 
fhould be adopted throughout, there will be very little waste 
of water, perhaps not so much as is constantly forcing its way 
.. through, or under a canal Iqck gate, when the lock is worn, 
at shaken by accident or mismauagement. 

The expence of erecting these perpendicular lifts must be, 
however, necessarily, very great, besides the constant expence 
of two or mqjT® men stationed at each, to work it. The pre- 
* sent 
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•Qint lift twelve feet, and by way of experiiyenl ; for the Macljiuyry 

f^mmittee^ in the ifirat instance, did not choose to run too 
great ri^k j but the machines may be adapted to raise twenty, boats iipoit 
thirty, or any number of feet by greater length of chains, and 
adequate building to suit the levels, at a much less proportiouate p( nee of water 
expenoe than in shorter lifts. To what extent this may be 
carried, prudence and experience must dictate } and, therefore, 
whether the expence of the perpendicular lifts, or the old sys¬ 
tem of lockage, with the espeiices of procuring water, be 
greater, it would be improper for me to give an opinion. 

In the coarse of conversation, many circumstances, highly 
favourable to his plan, were mentioned by the Inventor, which 
appeared to me to have great weight. By the old plan, each 
of the locks must have the same fall, and in each range they 
must be built near to each other, as to be under the eye of 
the lock-keeper ; of course, instead of adapting them to the 
nature of the country, a great expence must unavoidably take 
place in the forming the Inud to the lock. This will not be 
the case with the lifts 3 being quite distinct from each other, 
it will not signify whether (hey be close, or one or six miles 
asunder, nor whether they lift 12 , 20 , or 30 feet. Tjjey 
may be accommodated to the nature of the country through 
which the canal passes, will require much less land, and may 
be placed, probably, in situations where the land is of least 
value : the canal, for the same reason, may vary its course ac¬ 
cording to circumstances, which cannot be the in the old 
system 3 and when we consider the great price of land in some 
situations more than others, the saving to a Canal Company, 
in this Vespect, must be very great. 

As soon as one lift is finished in a canal, it may be used, and 
a great saving made in water carriage to the remaining works, 
and perhaps the tonnage constantly increasing, which is not the 
case in the lock system, which cannot be used to much efiect 
till the steam engines are completed, and the water brought to 
the highest level. And if any considerations shonid be thought 
to stand against their general adoption in all circumstances, 
still the lifts would be of value; wherever water was scarce, 
and the lock system might be followed in situations where it was 
in plenty. 

At the time I am writing, 1 have before my eyes, 15Q yards 

• from 
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for from my hou»3 at Bordesley, a large fire engine, whirb ttH of 

insufferable miisance to the nei^hbovirliood, by the’ 

upouearii^tfl immense volumes of thick black smoke it was pouring out, 

w,*hontt6p night and day, without intermission. This inconvenience of 
same expence , , , . 

of water as by smoke has been lessened, m a great degree, by a contrivance 
locks. in the management of the fire place, which ought to be adopted 

in all such cases. When I observe this engine employed solely 
in throwing back w'ftter to the upper level of the Warwick 
cnnal, for the floating of the boats, op and dov/o through half a 
dozen locks, wiliru the space of half a mde, I cannot help 
considering, that had the lift been known and applied, the 
caoal might, at a little expence, have bee,n continued on a level 
to the place where the fire engine is constrlrcted, the expence 
of working the engine and all the lockage saved, and the l>oat, 
by one lift removed from one»level to the other; the first cost 
of the lift, no doubt, w’ould be great, and then you have said 
nearly the whole ; no fear of dry seasons, the reservoirs and 
feeders being sufficient to .supply the loss of water from exhala< 
tion by the summer sun. 

Again, to look at the Birmingham canal at Smethwick, with 
its fire engine, reservoirs, and double range of locks—to what 
advantage might this macb’ne be applied in such a situation J 

Plate VIII. Is a perspective view of the internal part of the ma¬ 
chine, when viewed from the lower level of the canal. The sur¬ 
rounding walls are taken av/ay to avoid confusion : the centre 
wall is also broken off, at the nearest end, in oider to shew the 
manner in which the bakincing weights, at the back,are suspend¬ 
ed. The better to display the construction of the trough^ it is 
raised five feet above the lower level; the dimensions of it are as 
follows; length 72 feet—breadth 8 feet—depth 4 feet 6 inches, 
tU outside measures. It is composed of planks, 3 inches thick j 
its weight, when filled to the proper height with water, is 64 
tons. The paddles, and their appurtenances, are marked as 
clearly as the nature of the case would admit; a further ex plana-^ 
tioH-of them, will be found in the references to figures 2,3 and 
4, Plate IX. 

From the conhers of the trough, rise four strong posts, 12 feet 
high, ill each of which is a groove, which receives the respective 
paddtes» Parallel to these, are similar posts, in which slide thef 
jriddlea of the canal. When a boat is to be introduced at the 

' lower 
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Ib^vet levfll, the narrow space between the paddle^of the trough 
and that of the canSl, is* first filled with water, by opening a 
valVe, the situation of which is pointed out by the letter H, in 
fig. 2 and 4, Plate IX. ; the lateral pressure of the water against 
the paddles, is thus removed : The small chain, which hangs 
down between the upright posts, the lower part of which is 
double, is then linked to ihe hooks of both paddles, and by 
means of the crane near the end, they arc drawn up together, 
and the boat floats into the trough j the paddles are then drop¬ 
ped, and the trough raised to the upper level, when the boat is 
liberated by opening the paddles at the contrary end. A siniilat 
operation takes place, when a boat is requirod to descend front 
the upper to the lower level. 

Plate IX. Figure I, a section of the end of the machine ; this 
clearly shews the principle by wh'.fch llie weight is raised, viz. 
that of the simple pulley, where the weight suspended on each 
side being equal, a force sufficient to overcome tlie unavoidable 
friction being applied, puts the whole in motion either way. 

y/represents the section of the trough, suspended from the 
iron beam C D C, by rods, the lower ends of which are fasten¬ 
ed by screws and nuts at B B, and ffie upper ends are fixed-iu 
the same manner vA C C. 

From the centre 1) of the beam'd) C, proceeds a very 
strong double chain J) D'cl E, passing over the wheel H H, 
From the end E hangs an iron rod E F G, which passes through 
a thick square platform of oak at G, loaded with brick-work to 
the w'eight of eight tons; this is the case with each of the 
others j^the weiglit, therefore, of the whole, is 64 tons, being 
equal to that of the trough, which they hgld in equipoise. 

H H, a cast-iron wheel, 12 feet in diameter, one of the eight 
which are seen in Plate I. / K, the centre wall, 30 feet high. 

From L, under the centre of the trough, is su.spended a chain, 
which is loaded at equal distances with blocks of iron, I, 2, 3^ 
4f 5 j the weight of them is equal to as much of the chain and 
rod DdEFG, as hang in a perpendicular directiom Tifce 
weights F G, are provided with similar chains, so that, as in the 
present instance, when they are at the lower level, the opposke 
bttx:k« fire called into action, and counterbalance the force of 
jihat portion of chain and rod, extending from d to 6’, while the 
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Machinery for blocks suspepded from G He inactive in the cavity M N' the 

when the trough is sun it. 

np«»« emnU Figure 2, is a section of the paddles, &c. of the upper level, 
jg^^outfue j4a, Bb, the two perpendicular posts, containing the grooves, id 
aTby which the paddles C D slide. E F, small wheels at the 
l^ks. extremities of the posts ; these, by rolling against other surfaces, 

contribute to regulate the ascending and descending motion of 
the trough. This is more distinctly seen in Figure 3, which is 
a profile of this part. 

G G, is the bottom of the canal, which projects a little beyond 
V its paddle, in order to fill up the space between the bottoms of 
the two paddles, through which the water would otherwise 
escape. The side spaces are filled up by square pieces of wood, 
.slide against strips of thick felt j thus rendering the whole com¬ 
pletely water-tight. H, the small valve, by withdrawing 
which the space between the paddles is filled with water. 

Figure 4. A plin of the situations of the paddles in the 
grooves; which is sufficiently explained by comparative re¬ 
ference to the other plates, 

Plate X- gives an elevation of the back of the machine, shew¬ 
ing the eight wheels H1, H 2, &c. the chains and rods D EF, 
and the poise weights F G. Here also the external building is 
removed, the centre wall alone remaining, in the interstices of 
which the wheels revolve. 

The wheels No. 2 and 7« are toothed through twelve feet of 
their circumference, and by means of these teeth, they are 
acted upon by the wheel-work, which this plate also exhibits, 
//are the two winches by which the pinions and wheels K Kf 
L Lt M Mt N N, O are turned, and sufficient power is 
thus acquired to move the wheels H H ; this is effected by the 
teeth of the pinions 0 0, meeting those of H 2 and H 7 ; tbesq 
two being connected by the common axis P P, their motions 
necessarily correspond. On the sides of the weights F G, are 
small projections, whifh slide into grooves, constructed in the 
up'ig^t posts Q R. By means of these grooves, and the 
' regulating wheels E F, in figures 2 and 3, Plate II. the perpen* 
dicular motion is rendered so perfectly true, that it was judged 
unnecessary to give the wheels H H, any hollow; the chains 
consequently move on fiat surfaces, depending only on the 
inathq{natical*trttth of the work. 


lb 
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, llie lines 5, T, point out the sitoauons of tfie lower and 

I 1 /• 1 • . . ... . raisingund . 

upper levels of the cannl> between which, as was before laweria*;boats 

observed, the fall is 12 feet, npOna^ianab 

W.H. SMITH. , “Vp''Sr 

of water as by 

Since my letter was first written a number of improvements locks, 
have been made in the perpendicular lift by the ingenious pro* 
jector, to prevent the chance of accidents to which new schemes 
are exposed, and also to obviate several objections that ba\e 
been industriously circulated against the machine, 
apparatus has been added, .which effectually prevents the 
sudden motion of the* machine, in case any accident should 
happen while the conductor is at the low'er level, and which 
renders it impossible for the weights to descend, fill the paddles 
of the conductor are adjusted. • 

Two pumps have also been introduced, which regulate the 
speed of the machine, and by which the conductor may pass 
from one level to the other, without any manual labour ; and 
the conductor and paddles are now so guarded, that they cannot 
receive injury from the violent entrance of the boats. 

Owing to the numerous delay.s, the tunnel at Tardebig was 
not completed so soon as stated, and the consequent trial of the 
lift, as expected by the proprietors, could not be effectually 
made previous to the general meeting of January 1,1811. This, 
and other circumstances, induced the general meeting to pass 
resolutions, by which it was determined, (though so much 
expence ha^ been incurred) to abandon the .scheme in tolo, and 
finish tjie canal by means of locks j chiefly, however, on the 
ground, that it was impossible (as alleged) for the lift to pa.ss 
nearly the number of boats requisite, wlien the canal should be 
completed. Several resi^ectable proprietors, not .satisfied with 
this determination, and concerned that a plan, in their opinion, 
replete with advantage to the canal and tlie public at large, 
should be abandoned almost without triaPf have come forward at 
their own ex pence, to make a complete trial of the maehifle, 
and its capability to do what might be requisite. 

Thi.s trial was continued under the patronage of these gentle¬ 
men for nearly a month, by means of three boats constantly 
working upward and downward, for a given period in each day, 
one of 20 tons, one of 15 tons, and the other empty, being the 

usual 



«42 


LIFT FOB CANTALS. 


Mftchitipry for 
.^raisin^ and 
lowet in^ boat* 
npon C4')a1s 
-“tWiltout ilip 
samp exponre 
of wator a*. b> 
lorks. 


usnal proportion in the common traffic on canals. Thfe result 
of this will fturprize many persons who had formed a very 
diflerent idea of the power of the lift, and must be very gratify¬ 
ing to the inventor, who, whether the scheme be adopted or 
abandoned by the proprietors, will be able to refer to the solid 
test of exjjeriments thus laid before the public. The result of 
ifte experiments to the day of publication I subjoin 

E. SMITH. 

Miinh 18, 1811. 


Mar. 


25, 1 st Day, 50 Boats passed, 

in 6 Hours 29 Min. 

26 , 2 nd 

60 

ditto 

in 8 Hours 10 Min. 

2r, 3d 

70 

ditto 

in 9 Hours 8 Min. 

28, 4lh 

37 

ditto 

in 5 Hours 1 Min. 

1, 5tli 

50 

ditto 

in 6 Hours ^0 Min. 

2 , 6 th 

.50 

ditto 

in 6 Hours 48 Min. 

4. 7th 

50 

ditto 

in 6 Hours 52 Min. 

5, Sth 

40 

ditto 

in 5 Hours 16 Mtn. 

6 , 9 ib 

51 

ditto 

in 6 Hours 21 Min. 

7, lOtb 

48 

ditto 

in 6 Hours 22 Min. 

9. llih 

41 

ditto 

in 5 Hours 20 Mm, 

11 , 12 (h 

40 

ditto 

in 5 Hours 25 Min. 

12 , f.3th 

100 

ditto 

in 11 Hours 46 Min. 

IS, 14th 

58 

ditto 

in 7 Hours 20 Min. 

14, 1.5th 

.50 

ditto 

in 5 Hours 41 Min. 

15, 16th 

no 

ditto 

in 12 Hours. 

lO, l/th 

50 

ditto 

in 5 Hours 37 Min. 

18, 18th 

50 

ditto 

in 5 Hours 54 Min, 

It^, Hiih 

1 13 

ditto 

in 12 Hours. ‘ 

O 

w 

c 

50 

ditto 

in 5 Hours 42 Min. 

21 , 21 st 

68 

ditto 

in 8 Hours. 

22 , 22 d 

60 

ditto 

In 6 Hours 26 Min. 

23, 23d 

02 

ditto 

in 6 Hours. 

(S'l§§9d) 

WILLIAM JOHNSON. 
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FIGURE OF TEEI^ ON ICE, 
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IV. 


Curious Fact of the Outlines of Trees, accuralvly sketched on 
the surface of the ice on the Bo" Lakes of Ireland. In a Let^ 
ter from John Chichester, M. D. of Bath. 


To IF. Nicholson, Esq. 

SIR, 


T he nceoont given in your J^r.nal for April last, of the Tit'cs Innktl 

remarkable appear'^r.je ot Ihe ice in a pond in winch a 

roan lay drowned, broueht to my rerolleciion tlie following art* market) 

analogous, and pcrliap’^ no Ic'is curious phenomenon, occurring l*^*®*^ 

in the Bog Lakes of Ireland, communicated to me some years^asr Jess per- 

fiince by the Rev. Mr, IVIangin. The following are Mr. Man- ccptiblc over 
, • tiicm. 

gin s own words : — 

“ On the 24th of December, I 8 O 9 , I was in company with 
a gentleman from Jrelaiid, who mentioned wdiat appeared 
singular, and was then new to rne : speaking of the bogs in 
isis neighbou4iood, and of the large trees so frequently found 
in them, he siid, that at those periods of the year, when the 
hoar frost hxes on the :>uifaces of the small lakes with which 
those morasses abpund, he had repeatedly obseived the form 
of a tree, (lying, perhaps, at a depth of fourteen or twenty 
feet beneath,) sketched most accurately on the ice above; that 
is to say, its length, bieadth, and ramifications denoted by the 
frost not .settling with equal lorce on tliose portions of tiie fluid 
under which the tree was extended, wlnle the congealment was 
every where else more dense and complete.” The gentleman 
added, that it was well known to the country people, who were 
accustomed to search for and find timber w hen thus indicated. 

Tlie trees discovered in these places are of various kinds, 
oaks, elms, fkc. and very commonly yew trees of vast size, 
their position invariably horizontal.” 

Without any comment, I beg leave to subscribe myself 

Sir, ^ 

Your obedient Serii’ant, 


May nth, 18ia, 


JOHN CHICHESTER, M. D. 

And Pliysiciaft at Bath. 

Anno- 
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Annotation. 

Though the indistinct outline of a large object not deeply 
immersed in a small stagnant pool, may seem to be well ex¬ 
plained by the observations given at page 304, of our XXXIVtb 
vol. Yet the same principles do not appear adequate to shew 
why the ramifications of a tree buried twenty feet in a bog, 
should be neatly figured upon the ice of water lying on its sur¬ 
face. None of the general operative powers with which we 
are acquainted, present a solution of thisertect. Heat, electri- 
city, gravitation. Of these the latter only is known to act in 
the perpendicular ; but this affords no ground for the remotest 
conjecture. It would be desit able to know whether the ice of 
the outline were different in texture from the rest.—W.N. 


V. 

On Copper IFire, guilt with Brass. In a Letter from a Cor¬ 
respondent. 


SiH. 


To Air. Nicholson. 


Guililinf; by 
mcansoibrass. 


I HAVE been informed, that the gilding of copper wire by 
means of bi ass is carried to great perfection in Germany. 
Perhaps it may also be the case in England ; respecting which I 
should be glad to liear front your correspondents. The facts, 
as stated to me, are, that copper wire, coated with brass, is ca¬ 
pable cf being drawn out to the fineness of a hair ; much finer 
than copper alone ; that it is used for making gold lace, 
and the proce-js effected in the humid way, as follows Take 
of zinc one part, and of mercury twelve parts—make a smooth 
soft amalgam, to which, if a little gold be added, it will be 
belter. Clean the copper very nicely with nitric acid j put 
the amalgam into muriatic acid, and add argol or crude (not 
pqrified) tartar. Boil the clean copper in this, and it will be 
very finely gilt. E^^aulels and gold-coloured trinkets are thus 
made very beautiful. 

Query. Would this be an improvement in pins } 

I am. Sir, 

Your Constant Reader, 


M.M, B. 
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Achromatic glasses, 117. 

Acid, fluoric, combinations of, 81. 
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68. 264. 
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Africa, 134. 
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Africa, travels in the interior of, 1S4. 
A.H.E. on certain ready processes for 
compntation, supposed to have been 
invented by tlie American boy, (see 
p. 5,) exhibited in London, 193. 

«- —answered, 291. 

Aikin, A.,«E!>q., on a bed of green¬ 
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Air, discovered in trees, and in seer- 
woods, 324. 

Alcohol, congelation of^ 166. 

Allen and Pepys, Messrs. 201. 

Alpine Plants, bank for the culture of, 
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Amianthus^ improved mode of manu- 
factniing, 311. 
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Atdmal heat, experiments on, 199. 
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Arithmetical computations, 5,193.195. 
291. 
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150. 
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Berzelius, Professor, his explanatory 
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